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Preface 


This  CALS  Test  Network  MIL-D-28000  CLass  II  Reference  Drawing 
Packet  is  a  document  which  will  have  periodic  updates.  This  will 
occur  as  the  reference  drawings  and  their  associated  procedures, 
scripts,  and  files  are  corrected  for  oversights  and/or  are 
updated  to  new  versions  of  the  standards. 

I  acknowledge  the  following  people  for  their  technical 
assistance:  members  of  the  IGES/PDES  Organization,  in  particular 

of  the  IGES  Test  Case  Development  Committee;  those  in  the  LLNL 
Plant  Engineering  Central  CADD  Facility,  in  particular  Kenneth 
Sivori;  and  all  the  CTN  team  members. 

Please  use  the  information  contained  in  this  packet  at  your  own 
risk.  Send  recommendations  for  change  or  comments  about  the 
content  to: 


Jill  Farrell 

CALS  Test  Network,  IGES  Lead  Analyst 
Lawrence  Livermore  National  Laboratory 
P.0.  Box  808  L- 542 
Livermore,  CA  94550 
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Abstract 


This  CALS  Test  Network  MIL-D-28000  Class  II  Reference  Drawing 
Packet  contains  the  information  needed  to  conduct  tests  of  the 
engineering  drawing  subset,  Class  II,  of  the  military- 
specification  MIL-D-28000  using  IGES  processors.  The  material  is 
intended  to  demonstrate  industry's  and  government's  use  of  MIL-D- 
28000  in  accordance  with  the  CALS  initiative.  The  CALS  Test 
Network  (CTN)  is  the  organization  tasked  with  demonstrating  this 
digital  data  interchange  among  industry  and  government  and  will 
use  this  packet  during  CTN  structured  testing.  The  results 
derived  from  this  testing  will  allow  the  CTN  to  suggest 
modifications  to  drafting  techniques,  CAD  vendors'  IGES 
processors,  the  IGES  specification,  and  most  importantly,  the 
MIL-D-28000  military  specification. 


The  CALS  Test  Network  MIL-D-28000  Class  II 
Reference  Drawing  Packet 


1 . 0  Introduction 

The  CALS  Test  Network  (CTN)  is  a  distributed  Department  of 
Defense  (DOD)  and  industry  consortium  within  the  Computer- 
Aided  Acquisition  and  Logistic  Support  (CALS)  Program  tasked 
with  demonstrating  and  testing  the  interchange  of  digital 
technical  information  using  the  CALS  standards  in  user 
applications . 

The  N- entity  and  the  L-bracket  reference  drawings  described 
herein  will  be  used  by  the  CALS  Test  Network  (CTN)  during 
structured  end-to-end  transfer  testing  of  IGES  data.  IGES 
is  the  Initial  Graphics  Exchange  Specification  used  for 
interchanging  computer  aided  design  (CAD)  data  between 
dissimilar  CAD  systems.  Specifically,  these  reference 
drawings  will  demonstrate  the  use  of  the  IGES  entities 
identified  in  the  engineering  drawing  subset.  Class  II,  of 
the  military  specification,  MIL-D-28000.  In  addition  to 
demonstrating  the  use  of  this  military  specification  and 
subset,  these  drawings  will  also  allow  the  CTN  to 
demonstrate  the  use  of  MIL-D-28000 ' s  parent  document,  MIL- 
STD-1840A.  MIL-STD- 1840A  is  a  CALS  standard  which 
standardizes  the  delivery  "envelope"  used  by  organizations 
exchanging  digital  forms  of  technical  information. 

It  is  important  to  note  that  many  CAD  systems  presently 
support  only  part  of  the  military  specification/subset,  MIL- 
D-28000  Class  II,  because  of  the  large  number  of  entities 
the  subset  identifies.  This  means  that  any  system  executing 
this  reference  material  will  not  likely  achieve  100  percent 
perfect  results.  There  is  no  reason  to  be  alarmed.  The 
goal  is  to  determine  which  entities  are  presently  processed 
and  to  work  toward  the  best  transfers  possible. 


2.0  Content  of  the  Reference  Drawing  Packet 

The  CTN  MIL-D-28000  Class  II  Reference  Drawing  Packet  you 
are  currently  reading  contains  a  set  of  reference  material. 
This  packet  contains  the  pieces  of  information  needed  to 
execute  a  test  using  a  CAD  vendor's  IGES  processors.  It 
contains : 


1.  Procedures  to  follow  to  conduct  a  pre-processor 

test;  pre-processing  is  the  translation  from  a  CAD 
system  to  an  IGES  file. 


1 


2.  Generation  scripts  (sets  of  instructions)  to 
follow  to  create  the  N-entity  and  L-bracket 
drawings  on  any  CAD  system. 

3.  Plots  to  show  what  the  N-entity  and  L-bracket 
drawings  should  look  like  upon  completing  the 
generation  scripts. 

4.  Procedures  to  follow  to  conduct  a  post-processor 
test;  post -processing  is  the  translation  from  an 
IGES  file  to  a  CAD  system. 

5.  The  IGES  files  on  a  9 -track  tape  in  MIL-STD-1840A 
format  of  both  the  N-entity  and  L-bracket 
reference  drawings  to  post-process  into  the  CAD 

system.  , 

6.  Evaluation  scripts  (sets  of  questions)  to  complete 
after  the  N-entity  and  L-bracket  drawings  have 
appeared  on  the  CAD  screen  after  post-processing. 

7.  A  paper  printout  of  the  IGES  files  for  both  the  N- 
entity  and  L-bracket  drawings  with  every  entity 
identified  by  number,  form,  and,  description; 
these  may  be  useful  in  pinpointing  processing 
errors . 

8.  Entity  listing  and  counts  for  both  the  N-entxty 
and  L-bracket  drawings. 

9.  Hardware  and  software  descriptions  of  the  CTN  IGES 
Test  Platform. 

The  above-mentioned  pieces  of  information  are  contained  in 
the  attachments  labeled  A  through  M  which  follow  this 
general  introduction. 


3.0  Content  and  Creation  of  the  Reference  Material 

3.1  The  N-entity  Drawing 

The  N-entity  drawing  is  comprised  of  all  the  geometric  and 
annotation  IGES  entities  (entity  numbers  100  through  230) 
identified  in  the  MIL-D-28000  Class  II  subset.  The  drawing 
is  organized  such  that  the  entities  reside  individually  by 
entity  and  form  number  within  one  box  of  a  grid.  This  grid 
box  is  labeled  to  show  which  entity  it  should  contain.  All 
entities  are  model  mode  entities  and  some  are  three- 
dimensional.  The  drawing  is  C-sized. 

3.2  The  L-bracket  Drawing 

The  L-bracket  drawing  incorporates  all  of  the  structure 
entities  (IGES  entity  numbers  304-410)  specified  in  the  MIL- 
D-28000  Class  II  subset.  The  l-bracket  is  stored  as  a 
three-dimensional  model  and  is  represented  on  a _C-sized 
drawing  by  four  views.  Draw  mode  entities  detail  and 
dimension  the  l-bracket 's  views.  The  drawing  is  meant  to 
resemble  a  workable  engineering  drawing. 
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3.3  Development  of  the  IGES  Files 

The  N- entity  and  L-bracket  drawings  were  drafted  on  a  CAD 
system,  then  pre-processed  into  IGES  files.  Because  the 
pre-processed  IGES  files  did  not  completely  conform  to  IGES 
Version  4.0  and  MIL-D-28000,  did  not  include  all  desired 
Class  II  entities,  and  included  unwanted  volunteer _ entities; 
the  files  were  hand  edited.  During  this  hand  editing,  the 
criteria  discussed  in  the  "Guide  to  Developing  IGES  Test 
Cases"  written  by  the  IGES  Test  Case  Subcommittee  of  the 
National  IGES/PDES  Committee  was  adhered  to  where  ever 
possible.  This  hand  editing  produced  IGES  files  that 
incorporate  all  MIL-D-28000  Class  II  entities  and  pass 
several  IGES  analyzers  with  no  accountable  errors.  The  two 
analyzers  referred  to  are  the  IGES  Model  Testing  System  and 
the  IGES  Data  Analysis  Company  Parser/Verify  and  View 
software  package. 

The  completed  IGES  files  were  then  copied  to  a  9 -track  tape 
in  accordance  with  MIL-STD-1840A.  1840A  declaration  files 
accompany  the  IGES  files  on  the  9 -track  tape. 

3.4  The  Scripts 

The  reference  drawing  packet  contains  two  different  kinds  of 
scripts.  The  generation  scripts  describe  how  to  create  the 
reference  drawings  on  a  CAD  system  during  the  pre-processor 
test  and  are  designed  to  be  generic  enough  to  allow  drawing 
generation  on  any  CAD  system.  The  evaluation  scripts 
describe  how  to  evaluate  the  CAD  model  that  appears  during  a 
post -processor  test,  and  they  ask  questions  that  try  to 
address  DOD's  present  requirements  for  an  engineering 
drawing  digital  transfer.  CTN's  understanding  is  that, 
presently,  DOD  requires  only  accurate  pictures  of  the 
engineering  drawings . 

3 . 5  The  Procedures 

The  CTN's  procedures  for  testing  both  the  pre-  and  post¬ 
processors  follow  the  testing  procedures  proposed  by  the 
National  IGES/PDES  Testing  Subcommittee.  Other  procedures 
were  derived  from  available  hardware  and  software  resources 
and  past  experience. 


4.0  Conclusion 

By  following  the  procedures  described  in  this  CTN  MIL-D- 
28000  Class  II  Reference  Drawing  Packet  and  by  referring  to 
the  scripts,  plots,  and  data  lists  also  contained  within, 
one  can  examine  engineering  data  digital  transfers  using 
IGES  and  MIL-D-28000.  This  packet  does  not  validate  a 
vendor's  conformance  to  MIL-D-28000  Class  II,  but  instead 
allows  the  CALS  Test  Network  to  demonstrate 
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industry /government 1 s  use  of  the  MIL-D-28000  specification 
in  accordance  with  the  CALS  initiative. 
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Attachment  A 

Procedures  for  Executing  the  CTN  Reference  Drawing 
IGES  Pre-processor  Test 


Procedures  for  Executing  the  CTN  Reference  Drawing 
IGES  Pre -processor  Test 


1.  Follow  the  script  to  generate  both  the  N-entity  and  the 
L-bracket  reference  drawings  on  your  native  CAD  system 
to  the  system's  best  abilities.  Record  any  problems 
encountered  or  deviations  taken  while  following  the 
generic  script  on  the  attached  incident  report  sheets. 
Use  additional  sheets  if  necessary. 

Try  to  create  the  entities  on  the  CAD  system  so  that 
the  desired  IGES  entity  is  pre-processing  into  the  IGES 
file.  The  scripts  specify  which  entities  are  the 
desired  entities.  To  accomplish  this,  we  recommend 
that  these  scripts  be  followed  in  the  presence  of  both 
a  knowledgeable  CAD  operator  and  an  experienced  IGES 
person,  both  people  preferably  supplied  by  the  CAD 
vendor.  This  will  insure  the  best  transfer  possible 
with  a  particular  CAD  vendor's  software. 

Furthermore,  although  the  CAD  system  may  not  support 
the  "desired"  IGES  entity,  try  to  match  the  appearance 
of  the  drawings  using  other  entities  allowed  in  MIL-D- 
28000  Class  II. 

2.  Pre-process  the  CAD  drawings  into  the  IGES  formats 
using  any  available  switches  to  create  MIL-D-28000 
Class  II  files.  Place  the  required  MIL-D-28000  Class 
II  Start  Section  information  into  the  files.  Name  the 
IGES  files  the  same  names  as  the  CAD  parts.  Record  any 
errors  the  system  reports. 

3.  Prepare  a  MIL-STD-1840A  compliant  9-track  tape 
containing  both  the  N-entity  and  L-bracket  IGES  files 
and  their  corresponding  declaration  files.  Be  sure  to 
include  the  proper  1840A  header  information  to  the  IGES 
files  and  copy  all  files  to  the  tape  with  the 
appropriate  1840A  format.  Record  any  difficulties 
experienced. 

4.  If  you  are  conducting  a  self-test,  collect  the  tape  and 
all  incident  reports  from  steps  1,  2,  and  3  for 
evaluation.  If  you  pre-arranged  a  formal  CTN  test  and 
obtained  CTN  approval,  send  the  tape  and  all  incident 
reports  from  steps  1,  2,  and  3  to  the  CALS  Test 
Network. 

5.  Evaluate  the  data.  The  CALS  Test  Network  will  and 
anyone  conducting  a  self -test  should: 

a.  Check  the  tape  for  proper  MIL-STD-1840A  formats. 
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b.  Check  the  tape  for  appropriate  MIL-STD-1840A 
declaration  information. 

c.  Check  the  IGES  file  for  appropriate  MIL-STD-1840A 
header  information. 

d.  Examine  the  IGES  file  visually  for  format  and 
content . 

e.  Parse  and  verify  the  IGES  file  using  various  IGES 
analyzers  to  check  for  IGES  syntax  errors  and 
illegal  MIL-D-28000  Class  II  constructs. 

f.  View  the  graphics  the  IGES  file  generated  with 
IGES  viewing  packages. 

g.  Pinpoint  any  file,  IGES  processor,  IGES  standard, 
and/or  military  standard  inefficiencies  using  the 
above  software  and  personal  knowledge. 

h.  Bring  the  findings  to  the  appropriate  parties  for 
correction  (either  vendor,  CAD  system  operator, 
IGES  Committee,  or  the  military  standard's 
sponsor) . 

i.  On  CTN- arranged  tests,  the  CTN  will  publicly 
publish  results  of  findings. 


Attachment  B 

N-entity  Generation  Script 
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N- entity  Generation  Script 


Part)  Create  a  part  named  "NENTITY". 

Drawing)  If  the  CAD  system  allows  for  a  separate  drawing  file 
within  the  part,  create  a  C-sized  drawing  named 
"NENTITY"  with  the  drawing  origin  in  the  lower  left- 
hand  corner. 

INSERT  ALL  ENTITIES  WHILE  WORKING  IN  THE  TOP  VIEW  CONSTRUCTION 
PLANE.  THIS  CONSTRUCTION  PLANE  OR  REQUIRED  COORDINATE 
ORIENTATION  IS  SHOWN  (LABEL  A)  ON  THE  A-SIZED,  N-ENTITY  PLOT 
ATTACHED  TO  THIS  SCRIPT.  ALL  MODEL  COORDINATES  (X,Y,Z)  REFERRED 
TO  IN  THIS  SCRIPT  ARE  BASED  ON  THIS  COORDINATE  ORIENTATION.  NAME 
THIS  VIEW  "A"  . 

CREATE  THE  FOLLOWING  ENTITIES  IN  THE  DEFAULT  COLOR  AND  DEFAULT 
LEVEL  OF  THE  CAD  SYSTEM.  INSERT  ALL  ENTITIES  IN  MODEL  MODE. 

IN  EVERY  INSTANCE,  TRY  TO  CREATE  THE  ENTITY  ON  THE  CAD  SYSTEM 
SUCH  THAT  UPON  PRE-PROCESSING  THE  PART  INTO  IGES,  THE  DESIRED 
ENTITY  AND  FORM  NUMBER  APPEAR  IN  THE  IGES  FILE.  THE  DESIRED 
ENTITY  AND  FORM  NUMBERS  ARE  THOSE  NUMBERS  ALONG  THE  LEFT-HAND 
MARGIN  PRECEDING  THE  CREATION  OR  INSERTION  COMMAND. 

Grid  lines) 

Insert  the  following  grid  lines: 


a) 

from  (1,16,0)  to 

(1,0.01,0) 

b) 

(3,16,0) 

(3,0.01,0) 

c) 

(5,16,0) 

(5,0.01,0) 

d) 

(7,16,0) 

(7,0.01,0) 

e) 

(9,16,0) 

(9,0.01,0) 

f) 

(11,16,0) 

(11,0.01,0) 

g) 

(13,16,0) 

(13,0.01,0) 

h) 

(15,16,0) 

(15,0.01,0) 

i) 

j) 

(17,16,0) 

(17,0.01,0) 

(19,16,0) 

(19,0.01,0) 

k) 

(21,16,0) 

(21,0.01,0) 

1) 

(21,16,0) 

(1,16,0) 

m) 

(1,14,0) 

(21,14,0) 

n) 

(1,12,0) 

(21,12,0) 

o) 

(1,10,0) 

(21,10,0) 

P) 

(1,8,0) 

(21,8,0) 

q) 

(1,6,0) 

(21,6,0) 

r) 

(1,4,0) 

(21,4,0) 

s) 

(1,2,0) 

(21,2,0) 

t) 

(1,0.01,0) 

(21,0.01,0) 
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100) 


102)  a) 

b) 

c) 


d) 

e) 


104  F0) 


104  FI) 


104  F2) 


104  F3) 


Create  a  circular  arc  centered  at  (2,15,0)  with  a 
radius  of  0.5  inches  and  traced  out  counterclockwise 
from  270  to  180  degrees. 

Insert  a  point  at  (3.5,15,0). 

Insert  a  line  from  (3.5,15,0)  to  (3.5,15.5,0). 

Insert  an  arc  centered  at  (3.5,15,0)  with  a  radius  of 
0.5  inches  and  traced  out  counterclockwise  from  0  to  90 
degrees . 

Insert  a  cubic  parametric  spline  through  the  points 
(4,15,0),  (4.5,14.75,0),  and  (4.75,14.75,0). 

Group  the  point,  line,  arc,  and  spline  together  to  form 
one  entity.  Use  the  composite  curve  entity  (IGES 
entity  102)  if  your  system  supports  it. 

Insert  a  conic  with  the  general  equation: 

4x~2  +  Oxy  +  y~2  -  48x  -  30y  +  368.75  =  0 

If  the  CAD  system  will  not  accept  a  general  equation, 
this  conic  is  an  ellipse  centered  at  (6,15,0)  with  a 
major  axis  of  1.0  inches  and  a  minor  axis  of  0.5 
inches.  The  major  axis  parallels  the  vertical  axis. 

Insert  an  ellipse  centered  at  (8,15,0)  with  a  major 
axis  of  1.0  inches  and  a  minor  of  0.5  inches.  Position 
the  ellipse  so  that  the  major  axis  parallels  the 
horizontal  axis. 

If  needed,  the  general  equation  of  this  conic  is: 

x~2  +  Oxy  +  4y*2  -  16x  -  120y  +  963.75  =  0 

Insert  a  horizontal  hyperbola  centered  at  (10.25,15,0) 
such  that  only  the  left  side  is  visible  and  that  it 
extends  0.25  inches  toward  the  negative  x-direction. 
Refer  to  the  N- entity  plot  for  a  pictorial  description. 

If  needed,  the  general  equation  of  this  conic  is: 

x~2  +  Oxy  -4yA2  -20. 5x  +  120y  -795  =  0 
For  9.75  <  x  <  10 

Insert  a  vertical  parabola  with  a  vertex  of  (12,15,0) 
and  the  focus  point  at  (12,15.25,0).  Extend  the 
parabola  into  the  positive  y-direction  to  make  it  0.25 
inches  tall.  Refer  to  the  plot  for  a  pictorial 
description. 

If  needed,  the  general  equation  of  this  conic  is: 

x~2  +  Oxy  +  0yA2  -  24x  -  y  +  159  =  0 
For  15  <  y  <  15.25 
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106  Fll)  a)  Insert  a  circular  arc  centered  at  (14,14.75,0) 
with  a  radius  of  0.5  and  traced  out 
counterclockwise  from  0  to  180  degrees, 
b)  Transform  the  circular  arc  into  a  "linear  planar 

curve"  entity  (IGES  entity  106  Form  11)  -  a  curved 
string  of  many  short  straight  segments. 

106  F12)  Insert  a  three -segmented  string  as  one  entity  through 
the  3D  points: 

(15.5,14.5,0) 

(15.75.15.1) 

(16.14.75.2) 

(16.5,15.5,3) 

106  F20)  a)  Insert  a  point  at  (18,15.25,0)  and  at 

(18,14.75,0). 

b)  Insert  a  centerline  between  these  two  points  to 

create  the  "centerline  through  points"  entity  (106 
Form  20)  in  the  IGES  file  if  possible.  This 
centerline  should  extend  between  approximately 
(18,15.4,0)  and  (18,14.6,0). 

106  F21)  a)  Insert  a  circle  centered  at  (20,15,0)  with  a  0.5 
inch  radius. 

b)  Create  a  crosshair  through  this  circle  using  the 
"centerline  through  circle  center"  entity  (106 
Form  21)  if  possible.  This  is  a  single  entity 
composed  of  both  a  vertical  and  a  horizontal 
centerline.  These  centerlines  should  extend 
between  approximately  (20.6,15,0)  to  (19.4,15,0) 
and  (20,15.6,0)  to  (20,14.4,0). 

106  F31)  a)  Insert  a  square  as  a  single,  four-sided  entity 
between  the  points: 

(1.5,13.5,0) 

(2.5,13.5,0) 

(2.5,12.5,0) 

(1.5,12.5,0) 

b)  Create  solid  crosshatching  (106  Form  31  -  parallel 
line  segments)  inside  this  square.  This  pattern 
usually  represents  cast  or  malleable  iron  or 
general  use  for  all  materials.  Insert  the 
crosshatching  with  a  spacing  of  0.2  inches  and  at 
an  angle  of  45  degrees. 

106  F32)  a)  Insert  eight  lines  between  the  points: 

(3.5,13.5,0)  and  (4.5,13.5,0) 

(4.5,13.5,0)  (4.5,12.5,0) 

(4.5,12.5,0)  (3.5,12.5,0) 

(3.5,12.5,0)  (3.5,13.5,0) 
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(3.75,13.25,0)  (4.25,13.25,0) 

(4.25,13.25,0)  (4.25,12.75,0) 

(4.25,12.75,0)  (3.75,12.75,0) 

(3.75,12.75,0)  (3.75,13.25,0) 

to  create  a  square  shape  within  a  square. 

b)  Insert  crosshatching  (106  Form  32  -  parallel  line 
segments  in  pairs  with  a  gap  between  pairs) 
between  the  outer  square  and  the  inner  square. 

This  pattern  usually  represents  steel.  Insert  the 
crosshatching  with  a  spacing  of  0.177  inches  and 
at  an  angle  of  45  degrees.  Refer  to  the  N- entity 
plot  for  further  clarification  of  the  pattern 
definition. 

106  F33)  a)  Insert  four  lines  from: 

(5.5,13.5,0)  to  (6.5,13.5,0) 

(6.5,13.5,0)  (6.5,12.5,0) 

(6.5,12.5,0)  (5.5,12.5,0) 

(5.5,12.5,0)  (5.5,13.5,0) 

b)  Insert  crosshatching  (106  Form  33  -  an  alternating 
pattern  of  a  solid  line  and  a  set  of  collinear 
dash  segments)  inside  the  square  that  the  above 
lines  form.  This  pattern  usually  represents 
bronze,  brass,  copper,  and  compositions.  Insert 
the  crosshatching  with  a  spacing  of  0.167  inches 
and  at  an  angle  of  45  degrees.  Again,  refer  to 
the  plot  for  clarification. 

106  F34)  a)  Insert  two  lines  from  (7.5,12.5,0)  to  (8.5,12.5,0) 
and  (8.5,12.5,0)  to  (8.5,13.5,0). 

b)  Insert  a  circular  arc  centered  at  (8.5,12.5,0), 
with  a  radius  of  1  inch,  and  arced  between 
(8.5,13.5,0)  and  (7.5,12.5,0)  counterclockwise . 

c)  Insert  crosshatching  (106  Form  34  -  parallel  lines 
in  quadruples  with  a  gap  between  groups)  inside 
the  two  lines  and  the  arc.  This  pattern  usually 
represents  rubber,  plastic,  and  electrical 
insulation.  Insert  the  crosshatching  with  a 
spacing  of  0.1  inches  and  at  an  angle  of  45 
degrees . 

106  F35)  a)  Insert  four  lines  from: 

(9.5,13.5,0)  to  (10.5,13.5,0) 

(10.5,13.5,0)  (10.5,12.5,0) 

(10.5,12.5,0)  (9.5,12.5,0) 

(9.5,12.5,0)  (9.5,13.5,0) 
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b)  Insert  crosshatching  (106  Form  35  -  triples  of 

parallel  lines  consisting  of  two  solid  lines  and  a 
set  of  collinear  dash  segments  between  them  with  a 
gap  between  triples)  inside  the  four  lines.  This 
pattern  usually  represents  titanium  and  refractory 
material.  Insert  the  crosshatching  with  a  spacing 
of  0.2  inches  and  at  an  angle  of  45  degrees. 

106  F36)  a)  Insert  four  lines  from: 

(12,12.5,0)  to  (11.5,12.5,0). 

(11.5,12.5,0)  (11.5,13.5,0) 

(11.5,13.5,0)  (12.5,13.5,0) 

(12.5,13.5,0)  (12.5,13,0) 

b)  Insert  a  circular  arc  centered  at  (12.5,12.5,0), 
with  a  radius  of  0.5  inches,  and  arced  between 
(12.5,13,0)  and  (12,12.5,0)  counterclockwise. 

c)  Insert  crosshatching  (106  Form  36  -  parallel  sets 
of  collinear  dash  segments)  inside  these  two  lines 
and  the  arc.  This  pattern  usually  represents 
marble,  slate,  glass,  porcelain.  Insert  the 
crosshatching  with  a  spacing  of  0.167  inches  and 
at  an  angle  of  45  degrees . 

106  F37)  a)  Insert  four  lines  from: 

(13.5,13.5,0)  to  (14.5,13.5,0) 

(14.5,13.5,0)  (14.5,12.5,0) 

(14.5,12.5,0)  (13.5,12.5,0) 

(13.5,12.5,0)  (13.5,13.5,0) 

b)  Insert  crosshatching  (106  Form  37  -  two 

perpendicular  sets  of  parallel  lines)  inside  the 
four  lines.  This  pattern  usually  represents  white 
metal,  zinc,  lead,  babbitt,  and  alloys.  Insert 
the  crosshatching  with  a  spacing  of  0 . 177  inches 
and  at  an  angle  of  45  degrees. 

106  F38)  a)  Insert  four  lines  from: 

(15.5,13,0)  to  (15.5,12.5,0) 

(15.5,12.5,0)  (16.5,12.5,0) 

(16.5,12.5,0)  (16.5,13.5,0) 

(16.5,13.5,0)  (16,13.5,0). 

b)  Insert  a  cubic  parametric  spline  through  the  three 
points : 

(15.5,13,0) 

(15.7,13.1,0) 

(16,13.5,0) . 
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c)  Insert  crosshatching  (106  Form  38  -  two 

perpendicular  sets  of  lines  with  the  principal  set 
solid  from  edge  to  edge  and  the  second  set 
consisting  of  collinear  dash  segments  alternating 
on  the  solid  lines)  inside  these  four  lines  and 
the  spline.  This  pattern  usually  represents 
magnesium,  aluminum,  and  aluminum  alloys.  Insert 
the  crosshatching  with  a  spacing  of  0.167  inches 
and  at  an  angle  of  45  degrees. 

106  F40)  a)  Insert  a  point  at  (17.5,13.5,0)  and  at 

(17.5,12.5,0)  . 

b)  Insert  the  letter  "A"  at  (17.75,13.25,0)  with  a 
bottom- left -justified  text  origin.  The  text 
height  should  be  0.5  and  width  0.5  inches.  Use 
the  standard  block  (or  default)  text  font. 

c)  Create  a  linear  dimension  between  the  two  points. 
Center  the  "1.000"  text  around  (18.5,13,0)  and  use 
a  text  height  of  0.125  inches.  Use  the  default 
arrowhead  sizes .  The  upper  witness  line  leading 
from  the  point  to  the  arrowhead  should  blank  out 
while  over  the  letter  to  allow  clear  reading  of 
the  text  "A" . 

106  F63)  Create  a  rectangle  or  a  "simple  closed  area" 

entity  (106  Form  63)  consisting  of  one  entity 
between  the  points : 

(19.5,12.75,0) 

(19.5,13.5,0) 

(20.5,13.5,0) 

(20.5,12.75,0) 

108  F0)  a)  Insert  two  lines  from: 

(1.5,11,0)  to  (2,11.75,0) 

(2.5,11,0)  (2,11.75,0) 

b)  Create  a  new  view  named  "B"  with  the  clipping 
planes  (IGES  entities  108  Form  0)  at: 

x  =  1 
x  =  3 
y  =  10 
y  =  11.5 

108  FI)  Create  a  bounded  plane  (108  Form  1)  at: 

x  =  3.5 
x  =  4.5 
y  =  10.5 
y  =  11.5 
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This  should  create  a  rectangle  or  "bounded  curve" 
between  the  points: 

(3.5,10.5,0) 

(4.5,10.5,0) 

(4.5,11.5,0) 

(3.5,11.5,0) 

110)  Create  a  line  from  (6,11.5,0)  to  (6,10.5,0). 

112)  Create  a  cubic  parametric  spline  curve  through  the 

points : 

(7.5,11.5,0) 

(8.25,11.25,0) 

(8.5,11,0) 

(8.5,10.75,0) 

(8.25,10.5,0) 

(8,10.5,0) 

(7.75,10.75,0) 

(7.75,11,0) 

(8.5,11.5,0)  . 

114)  a)  Insert  two  cubic  parametric  spline  curves  through: 

(9.5.11.5.1) 

(9.75.11.75.1) 

(10.25.11.5.1) 

(10.5.11.5.1) 

and 

(9.5,10.75,0) 

(9.75,11,0) 

(10.25,10.75,0) 

(10.5,10.75,0) . 

b)  Create  a  cubic  parametric  spline  surface  (IGES 

entity  114)  between  these  two  splines.  Mesh  the 
surface  to  make  5  mesh  spacings  in  both  the 
horizontal  and  vertical  directions. 

116)  Insert  a  point  at  (12,11,0). 

118  F0)  a)  Insert  a  line  from  (13.5,11.5,0)  to  (13.5,10.5,0). 

b)  Insert  a  circular  arc  through  the  points 

(14.5,11.5,0),  (14.25,11,0),  and  (14.5,10.5,0). 

c)  Create  a  ruled  surface  with  equal  relative  arc 
lengths  (IGES  entity  118  Form  0) .  Mesh  the 
surface  to  make  5  mesh  spacings  in  the  horizontal 
direction. 
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118  FI)  a)  Insert  a  line  from  (15.5,11.5,0)  to  (15.5,10.5,0). 


b)  Insert  a  circular  arc  through  the  points 

(16.5,11.5,0),  (16.25,11,0),  and  (16.5,10.5,0). 

c)  Create  a  ruled  surface  with  equal  relative 
parametric  values  (IGES  entity  118  Form  1) .  Mesh 
the  surface  to  make  5  mesh  spacings  in  the 
horizontal  direction. 

120)  a)  Insert  a  line  from  (18,11.75,0)  to  (18,10.5,0). 

b)  Insert  a  circular  arc  through  the  points 

(18.5,11.5,0),  (18.25,11.125,0),  and 

(18.5,10.75,0) . 

c)  Generate  a  surface  of  revolution  with  the  circular 
arc  as  the  generatrix  and  the  line  as  the  axis  of 
revolution.  Mesh  the  surface  to  make  10  mesh 
spacings  in  the  vertical  direction. 

122)  a)  Insert  a  line  from  (19.75,10.75,0)  to  (20,11,-1). 

b)  Insert  a  circular  arc  through  the  points 

(19.75,11,0),  (20,11.25,0),  and  (20.25,11,0). 

c)  Generate  a  tabulated  cylinder  1  inch  into  the 
negative  z-direction  following  the  vector  path  of 
the  line.  The  circular  arc  is  the  directrix  and 
the  line  is  the  generatrix.  Mesh  the  partial 
cylinder  to  make  5  mesh  spacings  parallel  to  the 
length  of  the  cylinder. 

124  F0)  a)  Create  a  subfigure  named  "ARROW"  of  an  arrow 
shaped  figure  composed  of  four  lines  from: 

(0,0. 5,0)  to  (0, -0.5,0) 

(0, -0.5,0)  (0.3, 0,0) 

(0, -0.5,0)  (-0.3, 0,0) 

(-0.3, 0,0)  (0.3, 0,0). 

Note  that  the  arrow  points  downward. 

b)  Insert  the  subfigure  into  the  NENTITY  drawing  at 
the  model  location  (2,9,0)  so  that  the  arrowhead 
points  left.  Try  to  achieve  this  orientation 
using  a  right -hand -coordinate  transformation 
matrix  (a  transformation  matrix  where  the 
determinant  of  the  matrix  equals  1) . 

124  FI)  Insert  the  same  subfigure  from  above  named  "ARROW"  into 

the  NENTITY  drawing  at  the  model  location  (4,9,0)  so 

that  the  arrowhead  points  right.  Try  to  achieve  this 
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orientation  using  a  left -hand- coordinate  transformation 
matrix  (a  transformation  matrix  where  the  determinant 
of  the  matrix  equals  -1) . 

126  FO)  Insert  a  rational  b- spline  curve  of  degree  5  through 

the  points:  (5. 5,9,0),  (5.75,9.25,0),  (6.25,9,0),  and 

(6.5,9, 0) . 

128  FO)  a)  Insert  a  rational  b- spline  curve  of  degree  5 

through  the  points:  (7. 5, 9. 5,1),  (7.75,9.75,1), 

(8.25.9.5.1) ,  and  (8. 5, 9. 5,1). 

b)  Insert  a  rational  b- spline  curve  of  degree  5 

through  the  points:  (7.5,8.75,0),  (7.75,9,0), 

(8.25,8.75,0),  and  (8.5,8.75,0). 

c)  Create  a  rational  b- spline  surface  of  degree  5 
between  these  two  curves.  Mesh  the  surface  to 
make  5  mesh  spacings  in  both  the  horizontal  and 
vertical  directions. 

128  F2 )  a)  Insert  a  rational  b- spline  curve  of  degree  7  that 

takes  the  form  of  a  circle  through  the  points: 

(10,9.25,0) 

(9.5,8.75,0) 

(10,8.25,0) 

(10.5,8.75,0) 

b)  Copy  this  circular  shaped  rational  b- spline  into 
the  z  =  1  plane.  This  will  make  a  curve  through 
the  points: 

(10.9.25.1) 

(9.5.8.75.1) 

(10.8.25.1) 

(10.5.8.75.1) 

c)  Rotate  the  two  curves  -120  degrees  around  an  x- 
axis  that  passes  through  the  origin  of  the  first 
curve  (the  curve  on  the  z=0  plane) . 

d)  Create  a  rational  b- spline  surface  of  degree  7 
between  the  two  curves  to  make  a  cylindrical 
shaped  surface.  Mesh  the  surface  to  make  5  mesh 
spacings  in  both  the  horizontal  and  vertical 
directions. 

128  F3 )  a)  Insert  a  rational  b-spline  curve  of  degree  7  that 
takes  the  form  of  a  circle  through  the  points: 

(12,9.25,0) 

(11.5,8.75,0) 

(12,8.25,0) 
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(12.5,8.75,0) 


b) 


c) 

d) 

128  F4 )  a) 

b) 

c) 

128  F5 )  a) 
b) 


c) 

128  F9 )  a) 


b) 


Insert  a  rational  b- spline  curve  of  degree  7  that 
takes  the  form  of  a  circle  through  the  points: 

(12.9.1) 

(11.75.8.75.1) 

(12.8.5.1) 

(12.25.8.75.1) 

Rotate  the  two  curves  -120  degrees  around  an  x- 
axis  that  passes  through  the  origin  of  the  first 
curve  (the  larger  curve) . 

Create  a  rational  b- spline  surface  of  degree  7 
between  the  two  curves  to  make  a  cone  shaped 
surface.  Mesh  the  surface  to  make  5  mesh  spacings 
in  both  the  horizontal  and  vertical  directions. 

Insert  a  line  from  (14,8.5,0)  to  (14,9.75,0). 

Insert  a  circle  through  the  three  points: 

(14,9.5,0) 

(13.5,9,0) 

(14,8.5,0) 

Rotate  the  circle  around  the  line  to  create  a 
rational  b- spline  surface  of  degree  5  shaped  like 
a  sphere  (IGES  entity  128  Form  4) .  Mesh  the 
surface  5X5. 

Insert  a  line  from  (16,9.5,0)  to  (16,8.5,0). 

Insert  a  circle  through  the  three  points: 

(16.5,9.25,0) 

(16.25,9,0) 

(16.5,8.75,0) 

Rotate  the  circle  around  the  line  to  create  a 
rational  b- spline  surface  of  degree  5  shaped  like 
a  torus  or  donut  (IGES  entity  128  Form  5) .  Mesh 
the  surface  10  X  10. 

Insert  a  spline  of  degree  2  through  the  points: 

(17.5.9.25.1) 

(18.9.75.1) 

(18.5.9.25.1) 

Insert  another  spline  of  degree  2,  but  this  time 
through  the  points: 
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(17.5,8.5,0) 

(18,9,0) 

(18.5,8.5,0) 


130) 


140) 


142) 


c)  Generate  a  rational  b- spline  general  quadratic 
(degree  2)  surface  (IGES  entity  128  Form  9) 
between  the  two  splines.  Mesh  the  surface  5X5. 

a)  Insert  a  circular  arc  through  the  three  points : 

(19.5,8.75,0) 

(20,9.25,0) 

(20.5,8.75,0) 

b)  Create  an  offset  of  this  curve  that  is  0.25  inches 
smaller  in  radius.  Try  to  produce  the  offset 
curve  entity  in  the  IGES  file  (130) . 

a)  Insert  a  line  from  (1.5, 7. 5,0)  to  (1.5, 6. 5,0). 

b)  Insert  a  circular  arc  through  the  points: 

(2.5, 7.5,0) 

(2.25,7,0) 

(2. 5, 6. 5,0) 

c)  Create  a  planar  ruled  surface  between  the  line  and 
the  arc  meshed  with  5  horizontal  mesh  spacings. 

d)  Offset  this  surface  into  the  negative  z-direction 
1  inch.  Try  to  produce  the  offset  surface  entity 
in  the  IGES  file  (140) . 

e)  Rotate  both  surfaces  20  degrees  around  an  x-axis 
to  make  both  surfaces  visible.  The  rotation  point 
should  be  the  lower  end  of  the  line  component  of 
the  original  ruled  surface. 

a)  Insert  a  parametric  spline  through  the  points: 

(3.5. 7.5.1) 

(3.75.7.75.1) 

(4.25.7.5.1) 

(4. 5. 7. 5.1) 

b)  Insert  a  second  parametric  spline,  but  this  time 
through  the  points: 


(3.5,6.75,0) 

(3.75,7,0) 

(4.25,6.75,0) 

(4.5,6.75,0) 
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144) 


c)  Generate  a  parametric  spline  surface  between  these 
two  splines.  Mesh  it  5  X  5. 

d)  Insert  a  circle  of  diameter  0.5  inches  centered  at 
(4,7.25,0) . 

e)  Project  the  circle  2  inches  into  the  positive  z- 
direction  so  that  it  cuts  through  the  parametric 
spline  surface  and  leaves  the  projection  of  the 
curve  on  the  parametric  surface. 

f)  Delete  all  construction  entities  except  for  the 
circle;  blank  the  circle. 

a)  Insert  a  parametric  spline  through  the  points: 

(5. 5. 7. 5.1) 

(5.75.7.75.1) 

(6.25.7.5.1) 

(6.5. 7.5.1) 

b)  Insert  a  second  parametric  spline,  but  this  time 
through  the  points: 

(5.5,6.75,0) 

(5.75,7,0) 

(6.25,6.75,0) 

(6.5,6.75,0) 

c)  Generate  a  parametric  spline  surface  between  these 
two  splines .  Mesh  it  5X5. 

d)  Insert  a  circle  of  diameter  0.5  inches  centered  at 
(6,7.25,0) . 

e)  Project  the  circle  2  inches  into  the  positive  z- 
direction  so  that  it  cuts  through  the  parametric 
spline  surface  and  leaves  the  projection  of  the 
curve  on  the  parametric  surface. 

f)  Delete  all  construction  entities  except  for  the 
circle;  blank  the  circle. 

g)  Trim  the  parametric  spline  surface  back  to  the 
spline  that  is  left  by  the  projected  curve. 


FOR  THE  FOLLOWING  THREE  DIMENSIONS,  USE  THE  STANDARD  BLOCK  (OR 
DEFAULT)  TEXT  FONT  WITH  A  TEXT  HEIGHT  OF  0.156  INCHES.  ALSO,  USE 
THE  IGES- DEFINED  TRIANGLE  TYPE  ARROWHEADS  WITH  ARROWHEAD  HEIGHT  = 
0.15  INCHES  AND  WIDTH  =  0.05  INCHES. 


202) 


Insert  a  line  from  (7.5,7, 0)  to  (7.25,6.75,0). 
Insert  a  line  from  (7.25,6.75,0)  to  (7.5,6.75,0). 


a) 

b) 
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206) 


210) 


c)  Create  an  angular  dimension  between  these  two 
lines.  Place  the  bottom-left- justified  text 
"45.00°  "  at  (7.9, 7.1, 0) . 

a)  Insert  a  circle  at  (9. 5, 7,0)  with  a  diameter  of 
0.5  inches. 

b)  Create  a  diameter  dimension  with  the  two  arrows  on 
the  inside  of  the  circle  and  the  text  "(|).500"  on 
the  outside  of  the  circle.  Place  the  bottom- left - 
justified  text  at  (9. 9, 7. 3,0). 

a)  Insert  a  point  at  (11.5,6.75,0). 

b)  Create  a  label  with  the  text  "LABEL"  that  points 
to  the  point  entity.  The  leader  that  leads  from 
the  point  to  the  label  should  be  two -segmented. 
Place  the  arrowhead  on  the  point,  the  end  of  the 
leader's  first  segment  at  (11.46,7.25,0),  and  the 
end  of  the  second  segment  at  (11.75,7.25,0). 


FOR  THE  FOLLOWING  GENERAL  NOTE  ENTITIES  (212),  USE  THE  STANDARD 
BLOCK  (OR  DEFAULT)  TEXT  FONT,  A  TEXT  HEIGHT  OF  0.125  INCHES,  AND 
A  TEXT  WIDTH  OF  0.1  INCHES.  SELECT  THE  ORIGIN  OF  THE  TEXT 
BOTTOM- LEFT- JUSTIFIED  UNLESS  OTHERWISE  STATED. 


212  F0)  a)  Insert  the  text  string  "SIMPLE"  horizontally  at 

(13.5,7.125,0)  . 

b)  Insert  the  text  string  "SIMPLE"  vertically  at 
(14.5,7.5,0).  Change  the  text  slant  to  -30 
degrees . 

212  Fl)  Insert  the  text  "DUAL"  and  "STACK"  as  one  text  string 
such  that  the  words  are  both  left  justified  and  the 
second  word  is  displayed  below  the  first.  Place  the 
origin  of  the  text  at  (15.5,7.125,0). 

212  F2 )  a)  Insert  the  text  "IMBEDDED"  with  the  origin  of  the 

text  string  at  (17.5,7.125,0). 

b)  Change  the  font  of  the  middle  three  letters, 

"BED",  of  the  text  string  to  the  IGES  Font  1002. 
This  will  change  the  letters  "BED"  to  the  symbols 
"-5-  A  >". 


212  F3 )  Insert  the  text  string  "SSUPER"  such  that  the  origin  is 
at  (19.5,7.125,0)  and  the  word  "SUPER"  is  a  superscript 
of  "S". 

212  F4)  Insert  the  text  string  "SSUB"  such  that  the  origin  is 
at  (1.5,5.125,0)  and  the  word  "SUB"  is  a  subscript  of 
"S" . 
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212  F5 )  Insert  the  text  "S" ,  "SUPER",  and  "SUB"  as  one  text 

string  such  that  the  origin  is  at  (3 . 5 , 5 . 125 , 0) . and  the 
word  "SUPER"  is  a  superscript  of  "S"  and  "SUB"  is  a 
subscript  of  "S". 

212  F6)  Insert  the  text  "M",  "STACK",  and  "LEFT"  as  one  multi- 
lined  text  string  such  that  the  origin  of  the  text 
string  is  at  (5.5,5.25,0)  and  all  words  are  left- 
justified  to  a  common  margin. 

212  F7 )  Insert  the  text  "M",  "STACK",  and  "CENTER"  as  one 

multi-lined  text  string  that  is  bottom-center- justified 
with  the  origin  at  (8,5.25,0). 

212  F8)  Insert  the  text  "M",  "STACK",  and  "RIGHT"  as  one  multi- 
lined  text  string  that  is  bottom- right- justified  with 
the  origin  at  (10.5,5.25,0). 

212  F100)  Insert  a  multi-lined  text  string  that  is  bottom-left- 
justified  with  the  origin  at  (11.5,5.25,0)  as  follows: 

a)  1st  line  is  "  FRAC"  such  that  the  substring 
"FRAC"  is  a  subscript  of  the  two  spaces. 

b)  2nd  line  is  "S  - ". 

c)  3rd  line  is  "  TION"  such  that  the  substring  "TION 
is  a  superscript  of  the  two  spaces. 

The  substring  "FRAC"  is  a  subscript  of  the  spaces  so 
that  it  appears  to  be  a  superscript  of  the  "S"  and  vise 
versa  for  the  substring  "TION" . 

212  F101)  Insert  a  multi-lined  text  string  with  the  origin  at 
(13.5,5.5,0)  as  follows: 

a)  1st  line  is  "  TO"  such  that  the  substring 

"TO"  is  a  subscript  of  the  six  spaces. 

b)  2nd  line  is  "DUAL  ---". 

c)  3rd  line  is  "  P"  such  that  the  substring  "P" 

is  a  superscript  of  the  seven  spaces. 

d)  4th  line  is  blank. 

e)  5th  line  is  "  BOT"  such  that  the  substring 

"BOT"  is  a  subscript  of  the  seven  spaces. 

f)  6th  line  is  "STACK  . ". 

g)  7th  line  is  "  TOM"  such  that  the  substring 

"TOM"  is  a  superscript  of  the  seven  spaces. 

212  F102)  Insert  a  multi-lined  text  string  with  the  origin  at 
(15.125,5.25,0)  as  follows: 

a)  1st  line  is  "  BED  ACT"  with  four  spaces 

before  "BED"  and  eight  spaces  before  "ACT"  and 
such  that  the  substrings  "BED"  and  "ACT"  are  both 
subscripts  of  the  spaces. 
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b)  2nd  line  is  "IM . *  FR - 

c)  3rd  line  is  "  DED  ION"  with  four  spaces 

before  "DED"  and  eight  before  "ION"  and  such  that 
the  substrings  "DED"  and  "ION"  are  both 
superscripts  of  the  spaces. 

212  F105)  Insert  a  multi -lined  text  string  with  the  origin  at 
(17.125,5.875,0)  as  follows: 

a)  1st  line  is  "  0"  such  that  the 

substring  "0"  is  a  subscript  of  the  twelve  spaces. 

b)  2nd  line  is  "  T  - ".  There  are  nine 

spaces  before  the  "T". 

c)  3rd  line  is  "  P"  such  that  the 

substring  "P"  is  a  superscript  of  the  twelve 
spaces . 

d)  4th  line  is  blank. 

e)  5th  line  is  "  SUP"  such  that  the  substring 
"SUP"  is  a  subscript  of  the  four  spaces. 

f)  6th  line  is  "FR . ". 

g)  7th  line  is  "  SUB"  such  that  the  substring 
"SUB"  is  a  superscript  of  the  four  spaces. 

h)  8th  line  is  blank. 

i)  9th  line  is  "  TT"  such  that  the 

substring  "TT"  is  a  subscript  of  the  twelve 
spaces . 

j)  10th  line  is  "  BO  - ".  There  are  eight 

spaces  before  "BO" . 

k)  11th  line  is  "  0M"  such  that  the 

substring  "OM"  is  a  superscript  of  the  twelve 
spaces. 

INSERT  THE  FOLLOWING  LEADERS  OR  ARROWS  (214)  WITH  THE  ARROWHEAD 

POINTING  LEFT,  THE  ARROWHEAD  HEIGHT  =  0.15  INCHES,  AND  ARROWHEAD 

WIDTH  =0.05  INCHES  UNLESS  OTHERWISE  STATED.  REFER  TO  THE  IGES 

SPECIFICATION  OR  TO  THE  LARGE  C-SIZED,  N-ENTITY  PLOT  FOR  A 

PICTORIAL  DESCRIPTION  OF  THE  DESIRED  ARROWHEAD  TYPE. 

214  FI)  Insert  a  leader  with  a  wedge  type  arrowhead  between  the 
points  (19.5,5.0,0)  and  (20.5,5.0,0). 

214  F2)  Insert  a  leader  with  a  triangle  type  arrowhead  between 
the  points  (1.5, 3. 0,0)  and  (2. 5, 3. 0,0). 

214  F3)  Insert  a  leader  with  a  filled  triangle  type  arrowhead 
between  the  points  (3. 5,3. 0,0)  and  (4. 5, 3. 0,0). 

214  F4)  Insert  a  leader  with  no  arrowhead  between  the  points 
(5. 5, 3. 0,0)  and  (6. 5, 3. 0,0). 

214  F5)  Insert  a  leader  with  a  circle  type  arrowhead  between 

the  points  (7. 5, 3. 0,0)  and  (8. 5, 3. 0,0).  Here,  both  the 
arrowhead  height  and  width  should  be  0.1  inches. 
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214  F6)  Insert  a  leader  with  a  filled  circle  type  arrowhead 

between  the  points  (9. 5, 3. 0,0)  and  (10.5,3.0,0).  Here, 
both  the  arrowhead  height  and  width  should  be  0.1 
inches . 

214  F7)  Insert  a  leader  with  a  rectangle  type  arrowhead  between 
the  points  (11.5,3.0,0)  and  (12.5,3.0,0).  Here,  both 
the  arrowhead  height  and  width  should  be  0.1  inches. 

214  F8)  Insert  a  leader  with  a  filled  rectangle  type  arrowhead 
between  the  points  (13.5,3.0,0)  and  (14.5,3.0,0). 

Here,  both  the  arrowhead  height  and  width  should  be  0.1 
inches . 

214  F9 )  Insert  a  leader  with  a  slash  type  arrowhead  between  the 

points  (15.5,3.0,0)  and  (16.5,3.0,0).  Here,  both  the 
arrowhead  height  and  width  should  be  0.1  inches. 

214  F10)  Insert  a  leader  with  an  integral  sign  type  arrowhead 
between  the  points  (17.5,3.0,0)  and  (18.5,3.0,0). 

Here,  both  the  arrowhead  height  and  width  should  be  0.1 
inches . 

214  Fll )  Insert  a  leader  with  an  open  triangle  type  arrowhead 
between  the  points  (19.5,3.0,0)  and  (20.5,3.0,0). 

FOR  THE  NEXT  EIGHT  ENTITIES  (216  -  228  FORM  3),  USE  THE  STANDARD 

BLOCK  (OR  DEFAULT)  TEXT  FONT  AND  TEXT  HEIGHT  OF  0.156  INCHES. 

FURTHERMORE,  USE  TRIANGLE  TYPE  ARROWHEADS  WITH  ARROWHEAD 

HEIGHT=0 . 15  INCHES  AND  WIDTH=0.05  INCHES. 

216)  a)  Insert  two  points:  one  at  (1.5, 0.5,0)  and  one  at 

(2. 5, 0.5,0) . 

b)  Create  a  linear  dimension  between  the  two  points 

centering  the  text  "1.000"  around  (2,1.25,0).  The 
arrows  should  be  outside  the  witness  lines  and 
approximately  0.2  inches  long  from  arrowhead  to 
tail. 

218)  a)  Insert  two  points:  one  at  (3. 5, 0.5,0)  and  one  at 

(4.25,0.5,0)  . 

b)  Dimension,  ordinately,  the  right  point  from  the 

left.  Place  the  bottom-left- justified  text  ".000" 
at  (3.58,1.19,0)  and  text  ".750"  at  (4.33,1.19,0). 
Both  text  blocks  should  be  rotated  90  degrees 
counterclockwise.  Leaders  with  no  arrowheads  or 
witness  lines  should  extend  from  just  above  the 
points  to  the  beginning  of  the  text  blocks. 

220)  a)  Insert  a  point  at  (6, 0.5,0). 
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b)  Dimension  this  point  by  placing  the  origin  of  the 
bottom-left- justified  text  ".000"  at  (5.73,1.33,0) 
and  inside  of  a  circle. 

If  the  CAD  system  positions  the  point  dimension 
differently  and  more  information  is  needed:  the 
circle's  center  is  at  (6,1.41,0)  and  radius  is 
0.314  inches,  and  the  tail  of  the  leader  that 
connects  the  point  to  the  bottom  of  the  circle  is 
at  (6,1.09,0). 

222)  a)  Insert  a  circular  arc  centered  at  (7.25,0.5,0) 

with  a  radius  of  0.5  inches  and  traced  out  from  0 
to  90  degrees  counterclockwise. 

b)  Radially  dimension  this  arc.  Place  the  origin  of 
the  bottom-left- justified  text  "R  .500"  at 
(7.85,1.42,0).  Place  the  arrowhead  of  the  two- 
segmented  leader  on  the  outside  of  the  arc,  the 
first  segment's  end  at  (7. 5, 1.5,0),  and  the  second 
segment's  end  at  (7.75,1.5,0). 

228  F0)  Create  a  general  symbol  as  one  entity  containing  the 
following  entities: 

A  general  symbol  is  defined  as  a  symbol  which  is  not 
necessarily  a  standard  symbol . 

a)  A  diamond  shaped  closed  figure  (one  entity)  that 
connects  the  approximate  points: 

(10.0,1.5,0) 

(9. 5, 1,0) 

(10,0.5,0) 

(10.5,1,0) . 

b)  A  line  from  approximately  (9. 5, 1,0)  to  (10.5,1,0). 

c)  A  text  block  "AB"  with  its  bottom-left- justified 
origin  at  (9.875,0.75,0)-. 

228  FI)  Create  a  datum  feature  symbol  as  one  entity  containing 
the  following  entities: 

A  datum  feature  symbol  is  defined  as  a  symbol 
consisting  of  a  frame  containing  the  datum  identifying 
letter  preceded  and  followed  by  a  dash. 

a)  A  rectangle  shaped  closed  figure  (one  entity)  that 
connects  the  approximate  points: 

(11.75,1,0) 

(11.75,1.31,0) 

(12.36,1.31,0) 
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(12.36,1,0) . 


b)  A  text  string  "-C-"  with  its  bottom-left- justified 
origin  at  (11.83,1.08,0). 

228  F2)  Create  a  datum  target  symbol  as  one  entity  consisting 
of  the  following  entities: 

A  datum  target  symbol  is  defined  as  a  symbol  consisting 
of  a  circle  divided  horizontally  into  two  halves  with 
the  lower  half  containing  a  letter  identifying  the 
associated  datum,  followed  by  the  target  number,  and  an 
entity  attached  to  the  symbol  pointing  to  the  target. 


a)  A  circle  approximately  centered  at  (14.25,1.25,0) 
with  a  radius  of  0.375. 

b)  A  line  from  approximately  (13.875,1.25,0)  to 
(14.625,1.25,0) . 

c)  A  text  block  "A2"  with  its  bottom-left- justified 
origin  at  (14.125,1,0). 

d)  Leader  with  its  arrowhead  near  (13.625,0.625,0) 
and  its  tail  on  the  circle  near  (13.99,0.98,0). 


228  F3)  Create  a  feature  control  frame  as  one  entity  containing 
the  following  entities: 

A  feature  control  frame  is  defined  as  a  symbol 
consisting  of  a  frame  divided  into  compartments 
containing  the  geometric  characteristic  symbol  followed 
by  the  tolerance. 


230) 


a)  A  rectangle  shaped  closed  figure  (one  entity) 
connecting  the  approximate  points: 

(15.5,1,0) 

(15.5,1.31,0) 

(16.55,1.31,0) 

(16.55,1,0) 

b)  A  text  block  containing  a  perpendicular  symbol,  a 
frame  divider,  and  then  the  text  n.02  ".  Place 
the  entire  text  block's  bottom-left- justified 
origin  at  (15.58,1.08,0). 

a)  Insert  four  lines  from: 

(17.5,1.5,0)  to  (18.5,1.5,0) 

(18.5,1.5,0)  (18.5,0.5,0) 

(18.5,0.5,0)  (17.5,0.5,0) 

(17.5,0.5,0)  (17.5,1.5,0). 
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b)  Utilize  the  sectioned  area  entity  (230)  to 

crosshatch  between  the  lines.  The  fill  should  be 
solid  parallel  line  segments  from  section  edge  to 
edge.  They  should  be  angled  45  degrees 
counterclockwise  from  the  x-axis  and  spaced  0.2 
inches  apart. 

Title  block)  Insert  the  title  block  "CALS  TEST  NETWORK 

MIL-D-28000 
CLASS  II 

REFERENCE  DRAWING 
N- ENTITY" . 

This  multi- lined  text  should  be  bottom- center- 
justified  with  the  text  origin  at  (20,1.2,0).  The 
text  height  and  width  should  both  be  0.09  inches. 
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Incident  Report 
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Attachment  C 

L-bracket  Generation  Script 
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L-bracket  Generation  Script 


1)  Create  a  part  named  "LBRACKT" . 

2)  If  the  CAD  system  allows  for  a  separate  drawing  file 
within  the  part,  create  a  C- sized  drawing  named 
"LBRACKT"  with  the  drawing  origin  in  the  lower  left- 
hand  corner. 

VIEW  THE  MODEL  IN  THE  ISOMETRIC  VIEW  WITH  A  TOP  CONSTRUCTION 
PLANE  SELECTED  FOR  ENTITY  INSERTION  UNTIL  FURTHER  NOTICE. 
THIS  CONSTRUCTION  PLANE  OR  REQUIRED  COORDINATE  ORIENTATION 
IS  SHOWN  (LABEL  A)  ON  THE  A-SIZED,  L-BRACKET  PLOT  ATTACHED 
TO  THIS  SCRIPT.  ALL  MODEL  COORDINATES  (X,Y,Z)  REFERRED  TO 
IN  THE  SCRIPT  ARE  BASED  ON  THIS  COORDINATE  ORIENTATION. 


CREATE  THE  FOLLOWING  ENTITIES  IN  THE  DEFAULT  COLOR  OF  THE 
CAD  SYSTEM  AND  ON  LEVEL  1  UNTIL  FURTHER  NOTICE. 


3) 

Create 

a 

4) 

Create 

a 

5) 

Create 

a 

6) 

Create 

a 

7) 

Create 

a 

8) 

Create 

a 

9) 

Create 

a 

intersection  of  the  [  (1, 0 , 3 . 5) , (1, 0, 0 . 75) ] 

[  (1,0,0.75) ,  (3.0,0.75) ]  and  [  (1,4, 3 . 5) ,  (1,4 , 0 . 75) ] 

[  (1,4,0.75) ,  (3,4,0.75) ]  lines.  This  is  labeled  "B"  on 
the  L-bracket  plot. 


10)  Create  a  three-dimensional  model  of  this  L-shape  by 

projecting  it  from  y=0  to  y=4.  If  the  system  does  not 
have  projection  capabilities,  one  must  create  the 
three-dimensionality  by  hand.  The  created  lines  should 
be: 


a) 

from  (0,0,0)  to 

(0,4,0) . 

b) 

(0, 0,3.5) 

(0,4, 3. 5) . 

c) 

(1, 0,3.5) 

(1,4, 3. 5) . 

d) 

(3,0,0.75) 

(3,4,0.75) . 

e) 

(3,0,0) 

(3,4,0)  . 

f) 

(0,4, 3. 5) 

(1,4, 3. 5) . 

g) 

(3,4,0) 

(3,4,0.75) . 

h) 

(0,4, 3. 5) 

(0,4,0) . 
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Hcrcftcxct  omawino 

L  T 


11) 


i) 

(0,4,0) 

(3,4,0) . 

j) 

(3,4,0.75) 

(1,4,0.75)  . 

k) 

(1,4,0.75) 

(1,4, 3. 5) 

Create  a  circle,  while  still  in  the  top  construction 
plane,  0.5  inches  in  diameter  at  (2,2,0).  This  circle 
is  labeled  "C"  on  the  plot. 

12)  Project  the  circle  through  the  1 -bracket  0.75  inches  in 
the  positive  z- direction  to  display  the  top  of  the 
cylinder  at  a  center  of  (2,2,0.75). 

13)  Create  a  3D  slot  (Label  D)  with  the  following  entities: 

a)  line  from  (1,1, 3. 2)  to  (1,3, 3. 2). 

b)  line  from  (1,1, 2. 8)  to  (1,3, 2. 8). 

c)  circular  arc  through  the  points  (1,1, 3. 2), 
(1,0. 8, 3),  and  (1,1, 2. 8). 

d)  circular  arc  through  the  points  (1,3, 3. 2), 
(1,3. 2, 3)  ,  and  (1,3, 2. 8)  . 

14)  Project  this  long  oval  0.25  of  an  inch  into  the 
negative  x- direction.  This  will  create  the  following 
entities : 


a) 

line  from 

(0.75,1,2.8)  to  (0.75,3,2.8). 

b) 

line 

(0.75,1,3.2) 

(0.75,3,3.2) . 

c) 

line 

(1,1, 2. 8) 

(0.75,1,2.8) . 

d) 

line 

(1,3, 2. 8) 

(0.75,3,2.8) . 

e) 

line 

(1,1, 3. 2) 

(0.75,1,3.2). 

f) 

line 

(1,3, 3. 2) 

(0.75,3,3.2)  . 

g) 

circular 

(0.75,0.8 

arc  through  the 
,3) ,  and  (0.75, 

points  (0.75,1,3.2)  , 
1,2.8)  . 

h) 

circular 

(0.75,3.2 

arc  through  the 
,3) ,  and  (0.75, 

points  (0.75,3,3.2) , 
3,2.8)  . 

15)  Construct  a  subfigure  out  of  the  slot  entities  just 
drawn  and  save  it  under  the  name  "SUBFIG".  If  needed, 
copy  the  entities  into  a  separate  part  and  prepare  the 
subfigure  there.  Maintain  the  existing  origin 
relationship,  in  other  words,  the  entity  positions 
should  stay  the  same  in  relationship  to  (0,0,0). 

16)  Insert  the  subfigure  "SUBFIG"  into  the  model  at 
(0,0,-l).  This  brings  the  subfigure  into  the  model  one 
inch  below  the  existing  slot.  Use  the  "definition 
levels"  entity  (IGES  entity  406  Form  1)  if  possible  to 
assign  the  subfigure  to  level  four.  If  this  entity  is 
not  available  on  the  CAD  system,  assign  the  subfigure 
to  level  four  any  way  possible. 

17)  Create  an  "ordered  group"  using  IGES  entity  402  Form  15 
if  possible  out  of  the  entities  which  comprise  the  top 
slot  (the  slot  that  is  not  the  subfigure) . 
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18)  Display  this  model  in  the  following  four  views  placed 

at  the  following  locations  on  a  two-dimensional  drawing 
sheet : 

a)  front  view  origin  at  (3,3).  Name  it  "FRONT". 

b)  top  view  origin  at  (3,10).  Name  it  "TOP". 

c)  side  view  origin  at  (12,3) .  Name  it  "SIDE". 

d)  isometric  view  origin  at  (12,10).  Name  it 
"ISO" . 


If  the  system  does  not  have  this  capability,  make  the 
screen  resemble  the  plot  as  closely  as  possible. 

19)  Create  a  model  line  from  (1,1, 2. 8)  to  (1,1, 2. 2),  then 
widen  the  line  to  produce  the  "line  widening"  entity 
(406  Form  5)  in  the  IGES  file.  Widen  the  line  to  0.1 
inches  to  the  right  of  the  line  with  no  extension  and 
with  squared  corners.  This  is  meant  to  resemble,  for 
example,  a  strip  of  metalization. 

20)  Erase  from  view  (don't  delete)  making  use  of  the  "views 
visible"  entity  (402  Form  3)  the  following  model  lines 
from  the  various  views  for  detailing  purposes. 

a)  Erase  from  the  front  and  top  views  the  lower 
slot  (the  subfigure) . 

b)  Erase  from  the  top  view  the  two  long  slot 
lines  which  appear  superimposed.  See  label 
"  E " . 

c)  Erase  from  the  top  view  the  four  horizontal 
short  slot  lines  which  reside  near  the  ends 
of  the  slot.  See  label  "F".  Some  of  these 
lines  are  superimposed  on  the  others . 

d)  Erase  from  the  top  view  the  two  arcs  from  the 
upper  slot  which  appear  as  short  vertical 
lines.  See  label  "G". 

e)  Erase  from  the  front  view  the  two 
superimposed  model  lines  marked  by  "H"  to 
allow  for  properly  detailing  the  slot. 

f)  Erase  from  the  front  view  the  two  arcs,  seen 
from  the  side  as  short  vertical  lines  of  the 
upper  slot,  to  expose  the  cut  out.  See  label 
"I" . 

g)  Erase  from  the  front  and  side  views  the  two 
circles  and  the  projection  line  of  the 
through -hole. 

EXIT  THE  MODEL  MODE  AND  ENTER  THE  DRAW  MODE  IF  POSSIBLE  TO 

CREATE  THE  REMAINING  ENTITIES.  DRAW  MODE  REQUIRES  ONE  TO 

INSERT  ENTITIES  ON  A  2D  DRAWING  SHEET. 
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21)  Create  two  solid  detailing  lines  on  the  front  view  from 
the  2D  draw  mode  coordinates  (4,3.85)  to  (4,5.8)  and 
(4,6.2)  to  (4,6.5) . 


22)  Create  the  following  detailing  lines  on  the  top  and 
front  views: 


a) 

line  from 

(3.75,10.8) 

to  (4,10.8) 

b) 

line 

(3.75,13.2) 

(4,13.2) 

c) 

line 

(3.75,5.2) 

(3.75,4. 

8) 

d) 

line 

(3.75,10.8) 

(3.75,13 

.2) 

e) 

line 

(3.75,11) 

(4,11) 

f) 

line 

(3.75,13) 

(4,13) 

23)  Dash  the  above  detailing  lines  a)  through  f)  using  the 
line  font  procedure  that  will  generate  a  "line  font" 
entity  specified  by  a  "repeating  visible-blank  pattern" 
(304  Form  2)  in  the  IGES  file.  All  dashes  should  be  .1 
inch  long  and  be  spaced  by  .1  inch. 

24)  Create  the  following  detailing  lines  on  the  front  view: 

a)  line  from  (3.75,4.8)  to  (4,4.8) 

b)  line  (3.75,5.2)  (4,5.2). 

25)  Dash  the  above  detailing  lines  a)  and  b)  with  a  line 
font  specified  by  a  "repeating  template  subfigure"  (304 
Form  1).  The  subfigure  should  be  a  line  from  (0,0,0) 
to  (0.1, 0,0)  and  named  "DASH".  The  repeating  subfigure 
should  begin  every  0.2  inches  making  a  dashed  line  with 
0.1  inch  long  dashes  and  0.1  inch  spaces. 

26)  Create  dashed  detailing  lines  on  the  front  and  side 
views  in  draw  mode  space  to  represent  the  hidden  lines 
from  the  through-hole.  The  lines  should  be  located  as 
follows  and  dashed  in  such  a  way  that  the  line  font 
type  appears  in  the  DE  section  index  4  of  the  IGES 
file.  All  dashes  should  be  0.1  inch  long  and  be  spaced 
by  0.1  inch. 


a)  line  from  (4.75,3.75)  to  (4.75,3) 

b)  line  (5.25,3.75)  (5.25,3) 

c)  line  (13.75,3.75)  (13.75,3) 

d)  line  (14.25,3.75)  (14.25,3) 


27)  Create  a  cubic  parametric  spline  curve  through  the 
points : 

a)  (3,5) 

b)  (3. 5, 5. 5) 

c)  (4,5.4) 

28)  Crosshatch  the  1 -bracket  area  above  the  spline  with 
solid  lines  at  an  angle  of  45  degrees  and  with  0.2  inch 
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29) 


spacing.  This  depicts  the  exposed  interior  of  the  1- 
bracket . 

Create  centerlines  through  the  points  (5,3.325)  on  the 
front  view  and  (14,3.325)  on  the  side  view  (to  create 
the  IGES  entity  106  Form  20) .  The  approximate  length 
of  the  centerlines  should  be  1.25  inches.  These 
centerlines  represent  the  center  of  the  through-hole  as 
viewed  from  the  front  and  side. 

30)  Create  a  crosshair  centerline  through  the  circle  center 
at  (5,12)  on  the  top  view  (to  create  entity  106  Form 
21) .  The  approximate  length  of  the  crosshairs  should 
be  1.25  inches. 

INSERT  THE  FOLLOWING  FIVE  DIMENSIONS  USING  THE  STANDARD 

BLOCK  (OR  DEFAULT)  TEXT  FONT  AND  A  TEXT  HEIGHT  OF  0.2 

INCHES.  ALSO,  USE  THE  IGES -DEFINED  TRIANGLE  TYPE  ARROWHEAD 

WITH  THE  ARROWHEAD  HEIGHT  0.15  INCHES  AND  WIDTH  0.05  INCHES. 

31)  Dimension  the  one  inch  thickness  of  the  1-bracket's 
vertical  leg  on  the  front  view  at  (3. 5, 7. 5).  The  text 
should  state  "1.000".  Refer  to  the  L-bracket  plot  for 
a  pictorial  description  of  this  location. 

32)  Dimension  the  two  inch  distance  between  the  center  of 
the  circle  and  the  left  side  of  the  1 -bracket  on  the 
top  view  at  (4,9).  The  text  should  state  "2.000". 
Again,  refer  to  the  plot. 

33)  Dimension  the  0.75  inch  thickness  of  the  1 -bracket's 
horizontal  leg  on  the  front  view  at  (7,3.375).  The 
text  should  state  ".750". 

34)  Dimension  the  0.1  inch  fillet  with  a  two  segmented 
leader  line  with  the  segment  ends  at  (5,5)  and  (5.5,5). 
The  text  should  state  "R  .100". 

35)  Dimension  the  0.5  inch  diameter  circle  with  a  two 
segmented  leader  line  with  the  segment  ends  at 
(6.5,10.5)  and  (7,10.5).  The  text  should  state 

"  <|> .  5  0  0  "  . 

36)  Create  a  border  around  the  1 -bracket's  four  views.  The 
border  is  made  up  of  four  lines  from: 

a)  (1,1)  to  (21,1) 

b)  (21,1)  (21,16) 

c)  (21,16)  (1,16) 

d)  (1,16)  (1,1) 

37)  Insert  two  lines  to  create  a  title  block  border  from: 

a)  (19,1)  to  (19,3) 
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b)  (19,3)  (21,3) 

38)  Insert  into  the  title  block  the  text  "CALS  TEST  NETWORK 

MIL-D-28000 
CLASS  II 

REFERENCE  DRAWING 
L- BRACKET". 

The  text  should  be  multi -lined  and  bottom  center 
justified  around  the  origin  (20,2.25).  Text  height  and 
width  should  be  0.09  inches. 

39)  Assign  the  crosshatching  the  color  magenta  by  using  the 
"color  definition"  entity  (314)  if  possible. 

40)  Assign  the  dimensions  (the  text,  leaders,  witness 
lines,  etc.)  the  color  yellow  in  such  a  way  that  the 
color  appears  in  index  13  of  the  DE  section  of  the  IGES 
file. 

41)  Assign  the  two  circles  and  the  cylinder's  projection 
line  magenta  in  the  isometric  view  and  green  in  the  top 
view,  making  use  of  the  "views  visible,  color,  line 
weight"  entity  (402  form  4)  if  possible.  Make  sure  the 
entities  are  not  visible  in  the  front  or  side  views. 

42)  Assign  all  model  entities  to  level  one,  dimension 
entities  to  level  two,  and  the  detailing  entities 
(dashed  lines,  crosshatching,  centerlines,  spline, 
border  lines,  title  block  lines,  and  title  block  text) 
to  level  three.  This  level  information  should  appear 
in  the  DE  section  field  five  of  the  outputted  file. 

43)  Use  the  "level  function"  entity  (406  form  3)  to 
transfer  the  meaning  of  the  levels  in  the  sending 
system. 


39 


Incident  Report 
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Incident  Report 
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Attachment  D 
N- entity  C- sized  Plot 
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Attachment  E 

L-bracket  C- sized  Plot 
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Attachment  F 

Procedures  for  Executing  the  CTN  Reference  Drawing 
IGES  Post -processor  Test 
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Procedures  for  Executing  the  CTN  Reference  Drawing 
IGES  Post -processor  Test 


1.  Receive  a  9-track,  MIL-STD-1840A  formatted  tape  from  the 
CALS  Test  Network  containing  both  the  N- entity  and  L-bracket 
IGES  files  in  MIL-D-28000  Class  II  format. 

2.  Read  the  MIL-STD-1840A  declaration  information  and  load  the 
IGES  files  onto  your  CAD  system  storage.  The  file  names  are 
shown  in  the  1840A  declaration  files  and  header  fields. 

3.  Read  and,  if  needed,  strip  the  MIL-STD- 1840A  headers  from 
the  IGES  files. 

4.  Post -process  the  IGES  files  into  your  CAD  system,  noting  all 
errors  the  system  reports .  Call  the  CAD  parts  the  same 
names  as  the  file  names. 

5.  Inspect  the  resulting  models  and  answer  the  questions  listed 
in  the  evaluation  scripts.  If  you  answer  "no"  to  any  of  the 
questions,  explain  why  on  the  incident  report _ sheets  which 
follow  the  script.  Attach  additional  sheets  if  necessary. 

6.  Generate  a  hard  copy  plot  of  each  drawing. 

7.  If  you  are  conducting  a  self -test,  collect  the  evaluation 
scripts,  plots,  and  any  incident  reports  for  evaluation.  If 
you  pre-arranged  a  formal  CTN  test  and  obtained  CTN 
approval,  send  the  completed  evaluation  scripts,  plots,  and 
any  incident  reports  to  the  CALS  Test  Network. 

8.  Evaluate  the  data.  The  CALS  Test  Network  will  and  anyone 
conducting  a  self -test  should: 

a.  Examine  the  incident  reports,  plots,  and  evaluation 
scripts . 

b.  Pinpoint  processor,  IGES  standard,  and/or  military 
standard  inefficiencies. 

c.  Bring  the  findings  to  the  appropriate  parties  for 
correction  (either  vendor,  CAD  system  operator,  IGES 
Committee,  or  the  military  standard's  sponsor). 

d.  On  CTN-arranged  tests,  the  CTN  will  publicly  publish 
results  of  findings. 
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Attachment  6 

N- entity  Evaluation  Script 
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N-entity  Evaluation  Script 


Answer  the  following  questions: 

100) 

a)  Is  the  circular  arc  centered  at  (2,15,0)? 

b)  Is  the  arc  radius  0.5  inches? 

_  c)  Is  the  arc  traced  out  from  270  to  180  degrees 

counterclockwise? 

102 ) 

a)  Is  the  composite  curve  made  up  of  a  point,  line, 
circular  arc,  and  spline? 

_  b)  Is  the  point  at  (3.5,15,0)? 

c)  Does  the  line  extend  from  (3.5,15,0)  to  (3.5,15.5,0)? 

_  d)  Is  the  arc  centered  at  (3.5,15,0)  with  a  radius  of  0.5 

inches  and  traced  out  from  0  to  90  degrees 
counterclockwise? 

e)  Does  the  spline  curve  between  the  endpoints  (4,15,0) 
and  (4.75,14.75,0)? 

_  f)  Does  the  composite  curve  arc  as  a  single  entity 

(selectable  by  one  touch) ? 

104  Form  0) 

a)  Is  the  general  conic  arc  an  ellipse  centered  at 
(6,15,0)? 

_  b)  Is  the  major  axis  1.0  inches? 

c)  Is  the  minor  axis  0.5  inches? 

d)  Is  the  ellipse  positioned  so  that  the  long  axis 
parallels  the  vertical  axis  (is  the  ellipse  skinny  and 
tall) ? 

104  Form  1) 

a)  Is  the  ellipse  centered  at  (8,15,0)? 

_  b)  Is  the  major  axis  1.0  inches? 

_  c)  Is  the  minor  axis  0.5  inches? 

d)  Is  the  ellipse  positioned  so  that  the  long  axis 

parallels  the  horizontal  axis  (is  the  ellipse  short  and 
fat)  ? 

104  Form  2) 

_  a)  Is  the  hyperbola  a  horizontal  hyperbola  (shaped  like  a 

backwards  "C" )? 

b)  Is  the  right  most  part  of  the  hyperbola  at  (10,15,0)? 

_  c)  Do  the  ends  of  the  hyperbola  extend  toward  the  negative 

x-direction  0.25  inches? 

104  Form  3) 

a)  Is  the  parabola  a  vertical  parabola  (shaped  like  a  wide 
"U" )  ? 

_  b)  Is  the  parabola's  vertex  (lowest  point)  at  (12,15,0)? 
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_  c)  Do  the  ends  of  the  parabola  extend  0.25  inches  into  the 

positive  y-direction? 

106  Form  11) 

_  a)  Does  the  linear  planar  curve  look  like  a  circular  arc 

of  radius  0.5  inches,  centered  at  (14,14.75,0)  and 
traced  out  from  0  to  180  degrees  counterclockwise? 

_  b)  Is  the  linear  planar  curve  made  up  of  short  straight 

segments  combined  to  form  a  single  entity? 

106  Form  12) 

Does  this  three- segmented  line  stretch  between 
(15.5,14.5,0),  (15.75,15,1),  (16,14.75,2),  and 

(16.5,15.5,3)  ? 

106  Form  20) 

a)  Are  two  points  present  at  (18,15.25,0)  and 
(18,14.75,0)? 

_  b)  Does  a  horizontal  centerline  extend  between  the 

approximate  locations  (18,15.4,0)  and  (18,14.6,0)?  A 
centerline  is  a  line  of  alternating  short  and  long 
dashed  segments. 

106  Form  21) 

_  a)  Is  a  circle  centered  at  (20,15,0)  with  a  radius  of  0.5 

inches? 

_  b)  Are  crosshairs  present  through  the  circle's  center? 

c)  Does  the  horizontal  crosshair  extend  from  approximately 
(20.6,15,0)  to  (19.4,15,0)? 

d)  Does  the  vertical  crosshair  extend  from  approximately 
(20,15.6,0)  to  (20,14.4,0)? 

_  e)  Do  these  crosshairs  act  together  as  one  entity  (both 

selectable  by  one  touch) ? 

106  Form  31) 

_  a)  Is  a  square  shaped  polygon  present? 

_  b)  Is  the  polygon  crosshatched  with  parallel  line 

segments? 

_  c)  Is  the  crosshatch  spacing  0.2  inches  and  angle  45 

degrees? 

_  d)  Does  the  polygon  act  as  a  single  entity  (selectable  by 

one  touch) ? 

_  d)  Does  the  crosshatching  act  as  a  single  entity 

(selectable  by  one  touch) ? 

106  Form  32) 

_  a)  Are  two  squares  present,  one  smaller  and  within  the 

other? 

_  b)  Is  the  area  between  the  inner  and  outer  squares 

crosshatched  with  parallel  line  segments  in  pairs  with 
a  gap  between  the  pairs? 

_  c)  Is  the  pattern  spacing  0.177  inches  and  angle  45 

degrees? 
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d)  Does  the  crosshatching  act  as  a  single  entity 
(selectable  by  one  touch) ? 

106  Form  33) 

a)  Is  a  square  present? 

b)  Is  the  square  crosshatched  with  an  alternating  pattern 
of  a  solid  line  and  a  set  of  collinear  dash  segments? 

_  c)  Is  the  pattern  spacing  0.167  inches  and  angle  45 

degrees? 

d)  Does  the  crosshatching  act  as  a  single  entity 
(selectable  by  one  touch)? 

106  Form  34) 

a)  Is  a  polygon  present  that  is  composed  of  two 
perpendicular  line  segments  and  a  convex  arc  connecting 
the  unattached  ends  of  the  line  segments? 

b)  Is  the  polygon  crosshatched  with  parallel  lines  in 
quadruples  with  a  gap  between  the  groups? 

c)  Is  the  pattern  spacing  0.1  inches  and  angle  45  degrees? 

d)  Does  the  crosshatching  act  as  a  single  entity 
(selectable  by  one  touch)? 

106  Form  35) 

a)  Is  a  square  present? 

_  b)  Is  the  square  crosshatched  with  triples  of  parallel 

lines  consisting  of  two  solid  lines  and  a  set  of 
collinear  dash  segments  between  them  with  a  gap  between 
triples? 

c)  Is  the  pattern  spacing  0.2  inches  and  angle  45  degrees? 

d)  Does  the  crosshatching  act  as  a  single  entity 

~~  (selectable  by  one  touch)? 

106  Form  36) 

a)  Is  a  polygon  present  that  is  composed  of  four  lines  and 
one  concave  arc  closing  the  polygon? 

b)  Is  the  polygon  crosshatched  with  parallel  sets  of 
collinear  dash  segments? 

_  c)  Is  the  pattern  spacing  0.167  inches  and  angle  45 

degrees? 

d)  Does  the  crosshatching  act  as  a  single  entity 
(selectable  by  one  touch) ? 

106  Form  37) 

a)  Is  a  square  present? 

_  b)  Is  the  square  crosshatched  with  two  perpendicular  sets 

of  parallel  lines? 

_  c)  Is  the  pattern  spacing  0.177  inches  and  angle  45 

degrees? 

d)  Does  the  crosshatching  act  as  a  single  entity 
(selectable  by  one  touch)? 

106  Form  38) 

a)  Is  a  polygon  present  that  is  composed  of  four  lines  and 
-  a  concave  shaped  spline  closing  the  polygon? 
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_  b)  Is  the  polygon  crosshatched  with  two  perpendicular  sets 

of  lines  with  the  principal  set  solid  from  edge  to  edge 
and  the  second  set  consisting  of  collinear  dash 
segments  alternating  on  the  solid  lines? 

_  c)  Is  the  pattern  spacing  0.167  inches  and  angle  45 

degrees? 

_  d)  Does  the  crosshatching  act  as  a  single  entity 

(selectable  by  one  touch)? 

106  Form  40) 

_  a)  Is  the  lower  left  corner  of  the  letter  "A"  at 

(17.75,13.25,0)? 

_  b)  Is  "A"'s  text  height  0.5  and  width  0.5  inches? 

_  c)  Are  points  present  at  (17.5,13.5,0)  and  (17.5,12.5,0)? 

_  d)  Does  a  linear  dimension  placed  to  the  right  of  and 

below  the  letter  "A"  read  "1.000"? 

_  e)  Is  the  upper  witness  line  of  the  linear  dimension 

visible  between  the  approximate  points  (17.6,13.5,0)  to 
(17.75,13.5,0)  and  (18.25,13.5,0)  to  (18.6,13.5,0)?  In 
other  words,  does  the  witness  line  blank  out  as  it  goes 
through  the  letter  "A"? 

f)  Is  the  lower  witness  line  visible  from  approximately 
(17.6,12.5,0)  to  (18.6,12.5,0)? 

_  g)  Does  the  entire  linear  dimension  (witness  lines, 

leaders,  and  text)  act  as  a  single  entity? 

106  Form  63) 

a)  Is  a  rectangle  present  between  the  points 

(19.5,12.75,0),  (19.5,13.5,0),  (20.5,13.5,0),  and 

(20.5,12.75,0) ? 

_  b)  Is  this  rectangle  a  closed  area  (can  it  be  filled  by  a 

pattern) ? 

_  c)  Does  this  simple  closed  area  act  as  a  single  entity 

(selectable  by  one  touch) ? 

108  Form  0) 

_  a)  Is  there  a  view  present  that  is  clipped  by  the  planes 

x  =  1 ,  x  =  3 ,  y  -  10,  and  y  =  11.5? 

_  b)  Is  the  view  named  "B"? 

_  c)  Are  the  two  lines  from  (1.5,11,0)  to  (2,11.75,0)  and 

from  (2.5,11,0)  to  (2,11.75,0)  present? 

_  d)  Are  these  lines  clipped,  therefore  visible  only  between 

y  =  11  and  y  =  11.5? 

108  Form  1) 

_  Is  there  a  plane  defined  at  z  =  0  that  is  bounded  by  a 

simple  closed  area  (a  square  shaped  figure)  connecting 
the  points  (3.5,10.5,0),  (4.5,10.5,0),  (4.5,11.5,0), 

and  (3.5,11.5,0)? 

110) 

_  Is  a  line  present  from  (6,11.5,0)  to  (6,10.5,0)? 

112) 
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Does  the  spline  start  at  the  upper  left  near 
(7.5,11.5,0),  trace  out  toward  the  lower  right,  move 
toward  the  lower  left  to  create  a  loop,  and  cross  back 
over  itself  as  it  moves  to  the  upper  right  near 
(8.5,11.5,0)?  In  other  words,  does  the  parametric 
spline  curve  visually  resemble  the  spline  on  the  N- 
entity  plot? 


a)  Did  two  parametric  splines  appear,  one  0.75  inches  in 
the  y- direction  and  1.0  inches  in  the  z- direction  above 
the  other? 

b)  Is  the  area  between  the  splines  surfaced  with  a 

~~  parametric  spline  surface? 

c)  Does  the  parametric  spline  surface  visually  resemble 
the  surface  on  the  N- entity  plot? 

116) 

_  Is  the  point  at  (12,11,0)? 


a)  Does  a  line  extend  from  (13.5,11.5,0)  to  (13.5,10.5,0)? 

b)  Is  there  a  circular  arc  present  through  the  points 

(14.5,11.5,0),  (14.25,11,0),  and  (14.5,10.5,0)? 

c)  Is  the  area  between  the  arc  and  the  line  surfaced  with 
a  ruled  surface  of  equal  relative  arc  length? 

d)  Does  the  surface  visually  resemble  the  plot? 


a)  Does  a  line  extend  from  (15.5,11.5,0)  to  (15.5,10.5,0)? 

b)  Is  there  a  circular  arc  present  through  the  points 

(16.5,11.5,0),  (16.25,11,0),  and  (16.5,10.5,0)? 

c)  Is  the  area  between  the  arc  and  the  line  surfaced  with 
a  ruled  surface  of  equal  relative  parametric  values? 

d)  Does  the  surface  visually  resemble  the  plot? 


a)  Does  a  line  extend  from  (18,11.75,0)  to  (18,10.5,0)? 

b)  Is  there  an  arc  present  through  (18.5,11.5,0), 
(18.25,11.125,0),  and  (18.5,10.75,0)? 

c)  Is  the  arc  revolved  360  degrees  around  the  line  to 
create  a  surface  of  revolution? 

d)  Does  the  surface  visually  resemble  the  plot? 


a)  Does  a  line  extend  from  (19.75,10.75,0)  to  (20,11, -1)? 

b)  Is  there  an  arc  present  through  (19.75,11,0), 
(20,11.25,0),  and  (20.25,11,0)? 

c)  Is  the  arc  projected  1  inch  into  the  negative  z- 
direction  along  the  vector  path  of  the  line  to  create  a 
tabulated  cylinder. 

d)  Does  the  cylinder  visually  resemble  the  plot? 


124  Form  0) 
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_  a)  Did  an  arrow  shaped  figure  appear? 

_  b)  Does  this  arrow  act  as  a  subfigure  (selectable  by  one 

touch)  ? 

_  c)  Is  the  subfigure  named  "ARROW"? 

d)  Does  the  arrow  point  left  with  the  arrowhead  tip  at 
(1.5, 9,0) ? 

124  Form  1) 

_  a)  Did  an  arrow  shaped  figure  appear? 

_  b)  Does  this  arrow  act  as  a  subfigure  (selectable  by  one 

touch) ? 

_  c)  Is  the  subfigure  named  "ARROW"? 

d)  Does  the  arrow  point  right  with  the  arrowhead  tip  at 
(4. 5, 9,0)? 

126  Form  0) 

a)  Does  a  rational  b- spline  curve  pass  through  the  points 
(5. 5, 9,0),  (5.75,9.25,0),  (6.25,9,0),  and  (6. 5, 9,0)? 

_  b)  Is  the  rational  b-spline  curve  of  degree  5? 

_  c)  Does  the  rational  b-spline  curve  visually  resemble  the 

curve  on  the  N- entity  plot? 

128  Form  0) 

_  a)  Did  two  rational  b-splines  appear,  one  0.75  inches  in 

the  y- direction  and  1.0  inches  in  the  z- direction  above 
the  other? 

_  b)  Are  the  splines  of  degree  5? 

_  c)  Is  the  area  between  the  splines  surfaced  with  a 

rational  b-spline  surface? 

_  d)  Is  the  surface  of  degree  5? 

_  e)  Does  the  rational  b-spline  surface  visually  resemble 

the  RBS  surface  on  the  plot? 

128  Form  2) 

_  a)  Did  two  rational  b-spline  appear,  both  circular  in 

shape  and  one  positioned  above  the  other? 

_  b)  Are  the  splines  of  degree  7? 

_  c)  Is  the  area  between  the  splines  surfaced  with  a 

rational  b-spline  right  circular  cylinder? 

_  d)  Is  the  surface  of  degree  7? 

_  e)  Does  the  rational  b-spline  right  circular  cylinder 

visually  resemble  the  RBS  right  circular  cylinder  on 
the  plot? 

128  Form  3) 

_  a)  Did  two  rational  b-splines  appear,  both  circular  in 

shape,  but  one  both  above  and  smaller  that  the  other? 
_  b)  Are  the  splines  of  degree  7? 

_  c)  Is  the  area  between  the  splines  surfaced  with  a 

rational  b-spline  cone? 

_  d)  Is  the  surface  of  degree  7? 

_  e)  Does  the  rational  b-spline  cone  visually  resemble  the 

plot? 
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128  Form  4) 

a)  Is  a  line  present  from  (14,8.5,0)  to  (14,9.75,0)? 

_  b)  Is  a  sphere  shaped  rational  b- spline  surface  present? 

c)  Is  the  surface  of  degree  5? 

_  d)  Does  the  rational  b- spline  sphere  visually  resemble  the 

RBS  sphere  on  the  plot? 

128  Form  5) 

a)  Is  a  line  present  from  (16,9.5,0)  to  (16,8.5,0)? 

_ b)  Is  a  torus  or  donut  shaped  rational  b-spline  surface 

present? 

c)  Is  the  surface  of  degree  5? 

d)  Does  the  rational  b-spline  torus  visually  resemble  the 
RBS  torus  on  the  plot? 

128  Form  9) 

a)  Did  two  rational  b-splines  appear,  one  0.75  inches  in 
the  y- direction  and  1.0  inches  in  the  z- direction  above 
the  other? 

b)  Are  the  splines  of  degree  2? 

c)  Is  the  area  between  the  splines  surfaced  with  a 
rational  b-spline  general  quadratic  surface? 

d)  Is  the  surface  of  degree  2? 

e)  Does  the  rational  b-spline  general  quadratic  surface 
visually  resemble  the  RBS  surface  on  the  plot? 

130) 

a)  Is  there  a  circular  arc  present  through  the  points 

“  (19.5,8.75,0),  (20,9.25,0),  and  (20.5,8.75,0)? 

b)  Did  a  second  circular  arc  appear? 

c)  Is  this  second  circular  arc  smaller  by  0.25  inches  in 

"  ~~  radius  than  the  first  arc? 

d)  Is  this  second  arc  traced  out  from  0  to  180  degrees 
counterclockwise  like  the  first? 

_  e)  Is  the  second  circular  arc  an  offset  of  the  first? 

140) 

a)  Is  the  ruled  surface  present  that  extends  between  the 
line  from  (1.5,7.44,0.34)  to  (1.5, 6.5,0)  and  the  arc 
that  connects  (2.5,7.44,0.34),  (2.125,6.97,0.17),  and 

(2. 5, 6. 5,0)? 

_  b)  Did  a  second  surface  appear,  one  that  looks  exactly 

like  the  first  surface? 

c)  Is  this  second  surface  an  offset  surface. 

_  d)  Is  this  second  surface  offset  by  1.0  inch  into  the 

screen? 

142) 

a)  Did  two  parametric  splines  appear,  one  0.75  inches  in 
the  y- direction  and  1.0  inches  in  the  z- direction  above 
the  other? 

b)  Is  the  area  between  the  splines  surfaced  with  a 
parametric  spline  surface? 


56 


_  c)  Did  a  spline  appear  on  the  surface  to  represent  a 

circle  projected  upon  this  parametric  spline  surface? 
_  d)  The  projected  circle  should  not  appear;  is  it  blanked? 

144) 

_  a)  Did  two  parametric  splines  appear,  one  0.75  inches  in 

the  y-direction  and  1.0  inches  in  the  z-direction  above 
the  other? 

_  b)  Is  the  area  between  the  splines  surfaced  with  a 

parametric  spline  surface? 

_  c)  Did  a  spline  appear  on  the  surface  to  represent  a 

circle  projected  upon  this  parametric  spline  surface? 

_  d)  The  projected  circle  should  not  appear;  is  it  blanked? 

_  e)  Is  the  parametric  spline  surface  trimmed  back  to  and 

enclosed  in  the  spline? 

202) 

_  a)  Is  a  line  present  from  (7.5, 7,0)  to  (7.25,6.75,0)? 

_  b)  Is  a  line  present  from  (7.25,6.75,0)  to  (7.5,6.75,0)? 

_  c)  Is  the  angle  that  these  two  lines  create  dimensioned 

with  an  angular  dimension? 

_  d)  Is  the  angular  dimension  composed  of  two  witness  lines, 

two  leader  arrows,  and  a  text  block? 

_  e)  Do  the  two  witness  lines,  two  leaders,  and  text  block 

act  as  a  single  entity  (selectable  by  one  touch) ? 

_  f)  Does  the  text  say  "45.00°"? 

_  g)  Is  the  lower  left  corner  of  the  text  block 

approximately  at  (7. 9, 7. 1,0)? 

_  h)  Is  the  text  height  0.156  inches? 

_  i)  Are  the  arrowheads  the  IGES-defined  triangle  types? 

_  j )  Do  both  arrows  point  from  the  text  toward  the  witness 

lines? 

_  k)  Do  the  two  witness  lines  extend  from  approximately 

(7. 6, 7. 1,0)  to  (8.2, 7.7,0)  and  from  (7.6,6.75,0)  to 
(8.6,6.75,0) ? 

206) 

_  a)  Is  a  circle  of  diameter  0.5  present  and  centered  at 

(9. 5, 7,0)? 

_  b)  Is  the  circle  dimensioned  with  a  diameter  dimension? 

c)  Is  the  diameter  dimension  composed  of  two  leader  arrows 
and  a  text  block? 

_  d)  Do  the  two  leaders  and  the  text  block  act  as  a  single 

entity  (selectable  by  one  touch)? 

_  e)  Does  the  text  say  "<J).500"? 

_  f)  Is  the  lower  left  corner  of  the  text  block 

approximately  at  (9.9, 7.3,0)? 

_  g)  Is  the  text  height  0.156  inches? 

_  h)  Are  the  arrowheads  the  IGES-defined  triangle  types? 

_  i)  Do  both  arrowheads  point  toward  the  inside  of  the 

circle? 

_  j)  Are  the  arrowheads  0.15  inches  high  and  0.05  inches 

wide? 
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210) 


a)  Is  a  point  present  at  (11.5,6.75,0)? 

b)  Is  this  point  labeled? 

c)  Is  the  label  composed  of  a  leader  and  a  text  block? 

d)  Do  the  leader  and  the  text  block  act  as  a  single  entity 
(selectable  by  one  touch) ? 

e)  Does  the  text  block  say  "LABEL"? 

f)  Is  the  lower  left  corner  of  the  text  block  at 
(11.8,7.2,0) ? 

g)  Is  the  text  height  0.156  inches? 

h)  Is  the  leader  a  two -segmented  leader? 

i)  Is  the  leader's  arrowhead  at  (11.5,6.75,0),  first 
segment  end  at  approximately  (11.46,7.25,0),  and  second 
segment  end  at  (11.75,7.25,0)? 

j)  Is  the  arrowhead  the  IGES-defined  triangle  type? 

212  Form  0) 

a)  Does  the  lower  left  corner  of  the  horizontal  text  block 
"SIMPLE"  reside  at  (13.5,7.125,0)? 

b)  Does  a  second  text  string  also  say  "SIMPLE"? 

c)  Is  this  second  text  string  in  the  vertical  orientation? 

d)  Are  the  letters  of  this  second  text  string  slanted  30 
~  degrees  clockwise  from  the  vertical  axis? 

e)  Is  the  lower  left  corner  of  the  letter  "S"  at 

“ *  (14.5,7.5,0)? 

_  f)  is  the  text  height  for  both  text  strings  0.125  inches? 

212  Form  1) 

a)  Does  the  text  say  "DUAL  STACK"? 

b)  Is  the  lower  left  corner  of  the  text  "DUAL"  at 
(15.5  7.125,0)? 

c)  Is  the  text* "STACK"  left  justified  directly  below 
"DUAL"? 

_  d)  Is  the  text  height  0.125  inches? 

212  Form  2) 

a)  Do  the  first  and  second  letters  say  "IM"  and  the  sixth 
through  eighth  say  "DED"? 

b)  Do  the  third  through  the  fifth  letters  say  A  >"? 

c)  Is  the  lower  left  corner  of  the  text  block  at 
(17.5,7.125,0) ? 

_  d)  Is  the  text  height  0.125  inches? 

212  Form  3) 

a)  Are  the  words  of  the  general  note  "S"  and  "SUPER"? 

b)  Is  the  word  "SUPER"  a  superscript  of  the  letter  "S"? 

c)  Is  the  lower  left  corner  of  the  letter  "S"  at 
(19.5,7.125,0) ? 

_  d)  Is  the  text  height  0.125  inches? 

212  Form  4) 

a)  Are  the  words  of  the  general  note  "S"  and  "SUB"? 

b)  Is  the  word  "SUB"  a  subscript  of  the  letter  "S"? 
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c)  Is  the  lower  left  corner  of  the  letter  "S"  at 
(1.5,5.125,0) ? 

_  d)  Is  the  text  height  0.125  inches? 

212  Form  5) 

a)  Are  the  words  of  the  general  note  "S",  "SUPER",  and 

'  "SUB"? 

b)  Is  the  word  "SUPER"  a  superscript  of  "S"? 

c)  Is  the  word  "SUB"  a  subscript  of  "S"? 

d)  Is  the  lower  left  corner  of  the  letter  "S"  at 
(3.5,5.125,0) ? 

_  e)  Is  the  text  height  0.125  inches? 

212  Form  6) 

a)  Are  the  words  of  the  general  note  "M",  "STACK",  and 
"LEFT"? 

b)  Are  the  words  stacked  one  below  the  other  ("M"  then 
"STACK"  then  "LEFT")? 

c)  Are  the  words  left  justified  to  a  common  margin? 

d)  Is  the  lower  left  corner  of  the  letter  "M"  at 
(5.5,5.25,0)? 

_  e)  Is  the  text  height  0.125  inches? 

212  Form  7) 

a)  Are  the  words  of  the  general  note  "M",  "STACK",  and 
"CENTER"? 

b)  Are  the  words  stacked  one  below  the  other? 

c)  Are  the  words  center  justified? 

d)  Is  the  lower  center  location  of  the  letter  "M"  at 
(8,5.25,0) ? 

_  e)  Is  the  text  height  0.125  inches? 

212  Form  8) 

a)  Are  the  words  of  the  general  note  "M" ,  "STACK",  and 
"RIGHT"? 

b)  Are  the  words  stacked  one  below  the  other? 

c)  Are  the  words  right  justified  to  a  common  margin? 

d)  Is  the  lower  right  corner  of  the  letter  "M"  at 
(10.5,5.25,0) ? 

_  e)  Is  the  text  height  0.125  inches? 

212  Form  100) 

a)  Are  the  words  "S",  " - ",  "FRAC",  and  "TION"  present? 

_  b)  Is  the  lower  left  corner  of  the  letter  "S"  at 

approximately  (11.5,5.1,0)? 

c)  Do  the  four  dashes  follow,  after  one  space,  the  letter 
"S"? 

d)  Does  the  text  "FRAC"  appear  to  be  a  superscript  of  "S"? 

e)  Is  "FRAC"  located  directly  above  the  dashes? 

f)  Does  the  text  "TION"  appear  to  be  a  subscript  of  "S"? 
_  g)  is  "TION"  located  directly  below  the  dashes? 

212  Form  101) 

_  a)  Are  the  words  "DUAL",  "TO",  "P",  "STACK", 
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n . ",  "BOT",  and  "TOM"  present? 

b)  Is  the  lower  left  corner  of  "DUAL"  at  approximately 
(13.5,5.3,0)? 

c)  Do  the  three  dashes  follow,  after  two  spaces,  the  word 
"DUAL"? 

d)  Does  the  text  "TO"  appear  to  be  a  superscript  of 
"DUAL"? 

e)  Is  "TO"  located  directly  above  the  dashes? 

f)  Does  the  text  "P"  appear  to  be  a  subscript  of  "DUAL"? 

g)  Is  "P"  located  directly  below  the  dashes? 

h)  Is  the  word  "STACK"  roughly  three  lines  below  and  left 
justified  to  "DUAL"? 

i)  Do  the  five  dashes  follow,  after  one  space,  the  word 
"STACK " ? 

j)  Does  the  text  "BOT"  appear  to  be  a  superscript  of 
"STACK"? 

k)  Is  "BOT"  located  directly  above  the  dashes? 

l)  Does  the  text  "TOM"  appear  to  be  a  subscript  of 
"STACK"? 

m)  Is  "TOM"  located  directly  below  the  dashes? 

n)  Is  the  text  height  0.125  inches? 


212  Form  102) 

_  a)  Are  the  words  "IM", 


b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 


ii _ n 


"ACT",  and  "ION" 


-",  "BED", 
present1? 


"DED",  "FR", 


Is  the  lower  left  corner  of  "IM"  at  approximately 
(15.1,5.1,0)?  ^  _ 

Do  the  five  dashes  follow,  after  one  space,  the  text 

string  "IM"? 

Does  the  text  "BED"  appear  to  be  a  superscript  of  "IM"? 
Is  "BED"  located  directly  above  the  dashes? 

Does  the  text  "DED"  appear  to  be  a  subscript  of  "IM"? 

Is  "DED"  located  directly  below  the  dashes? 

Is  there  a  space  after  the  fifth  dash  and  then  the 

Is  there  a  space  after  "*"  and  then  the  text  "FR"? 

Do  the  four  dashes  follow,  after  one  space,  the  text 

II  FR  II 


k)  Does  the  text  "ACT"  appear  to  be  a  superscript  of  "FR"? 

l)  Is  "ACT"  located  directly  above  the  dashes? 

m)  Does  the  text  "ION"  appear  to  be  a  subscript  of  "FR"? 

n)  Is  "ION"  located  directly  below  the  dashes? 

o)  Is  the  text  height  0.125  inches? 


212  Form  105) 

a)  Are  the  words  "FR",  " - ",  "SUP",  "SUB",  "T",  "- 

»0",  "P",  "BO",  " - ",  "TT",  "OM"  present? 

b)  Is  the  lower  left  corner  of  "FR"  at  approximately 


_  II 


(17.1,5.1,0) ? 

c)  Do  the  five  dashes  follow,  after  one  space,  the  text 

n  pj£  ii  p 

d)  Does" the  text  "SUP"  appear  to  be  a  superscript  of  "FR"? 

e)  Is  "SUP"  located  directly  above  the  dashes? 

f)  Does  the  text  "SUB"  appear  to  be  a  subscript  of  "FR"? 
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g)  Is  "SUB"  located  directly  below  the  dashes? 

_  h)  Does  the  letter  "T"  appear  to  be  a  superscript  of  the 

entire  first  fraction? 

i)  Do  the  three  dashes  follow,  after  one  space,  the  letter 

~ II  «p  II  9 

j)  Does  "0"  appear  to  be  a  superscript  to  "T"? 

k)  Is  "0"  located  directly  above  the  dashes? 

l)  Does  "P"  appear  to  be  a  subscript  to  "T"? 

m)  Is  "P"  located  directly  below  the  dashes? 

n)  Does  "BO"  appear  to  be  a  subscript  of  the  entire  first 

~  ~~  fraction? 

o)  Do  the  four  dashes  follow,  after  one  space,  the  text 
"BO"? 

p)  Does  the  text  "TT"  appear  to  be  a  superscript  of  "BO"? 

q)  Is  "TT"  located  directly  above  the  dashes? 

r)  Does  the  text  "OM"  appear  to  be  a  subscript  of  "BO"? 

s)  Is  "OM"  located  directly  below  the  dashes? 

_  t)  Is  the  text  height  0.125  inches? 

214  Form  1) 

_  a)  Is  the  leader's  tail  at  (20.5,5,0)? 

b)  Is  the  leader's  head  at  (19.5,5,0)? 

_  c)  Is  the  arrowhead  the  IGES- defined  wedge  type? 

_  d)  Is  the  arrowhead  height  0.15  inches? 

_  e)  Is  the  arrowhead  width  0.05  inches? 

214  Form  2) 

_  a)  Is  the  leader's  tail  at  (2. 5, 3,0)? 

b)  Is  the  leader's  head  at  (1.5,3, 0)? 

c)  Is  the  arrowhead  the  IGES-defined  triangle  type? 

d)  Is  the  arrowhead  height  0.15  inches? 

_  e)  Is  the  arrowhead  width  0.05  inches? 

214  Form  3) 

_  a)  Is  the  leader's  tail  at  (4.5,3, 0)? 

b)  Is  the  leader's  head  at  (3. 5, 3,0)? 

_  c)  Is  the  arrowhead  the  IGES-defined  filled  triangle  type? 

_  d)  Is  the  arrowhead  height  0.15  inches? 

_  e)  Is  the  arrowhead  width  0.05  inches? 

214  Form  4) 

_  a)  Is  the  leader's  tail  at  (6. 5, 3,0)? 

_  b)  Is  the  leader's  head  at  (5. 5, 3,0)? 

_  c)  Is  there  no  arrowhead? 

214  Form  5) 

_  a)  Is  the  leader's  tail  at  (8. 5, 3,0)? 

b)  Is  the  leader's  head  at  (7.5,3, 0) ? 

c)  Is  the  arrowhead  the  IGES-defined  circle  type? 

d)  Is  the  arrowhead  height  0.1  inches? 

_  e)  Is  the  arrowhead  width  0.1  inches? 

214  Form  6) 

_  a)  Is  the  leader's  tail  at  (10.5,3,0)? 
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_  b)  Is  the 

c)  Is  the 

_ _  d)  Is  the 

_  e)  Is  the 

214  Form  7) 

a)  Is  the 

_  b)  Is  the 

c)  Is  the 

_  d)  Is  the 

e)  Is  the 

214  Form  8) 

a)  Is  the 

_  b)  Is  the 

_  c)  Is  the 

type? 

_  d)  Is  the 

_  e)  Is  the 

214  Form  9) 

a)  Is  the 

_  b)  Is  the 

c)  Is  the 

_  d)  Is  the 

_  e)  Is  the 

214  Form  10) 

_  a)  Is  the 

_  b)  Is  the 

c)  Is  the 

_  d)  Is  the 

_  e)  Is  the 

214  Form  11) 

a)  Is  the 

_  b)  Is  the 

c)  Is  the 

_  d)  Is  the 

_  e)  Is  the 


leader's  head  at  (9. 5, 3,0)? 

arrowhead  the  IGES- defined  filled  circle  type? 
arrowhead  height  0.1  inches? 
arrowhead  width  0.1  inches? 


leader's  tail  at  (12.5,3,0)? 

leader's  head  at  (11.5,3,0)? 

arrowhead  the  IGES -defined  rectangle  type? 

arrowhead  height  0.1  inches? 

arrowhead  width  0.1  inches? 


leader's  tail  at  (14.5,3,0)? 
leader's  head  at  (13.5,3,0)? 
arrowhead  the  IGES -defined  filled  rectangle 

arrowhead  height  0.1  inches? 
arrowhead  width  0.1  inches? 


leader's  tail  at  (16.5,3,0)? 
leader's  head  at  (15.5,3,0)? 
arrowhead  the  IGES -defined  slash  type? 
arrowhead  height  0.1  inches? 
arrowhead  width  0.1  inches? 


leader's  tail  at  (18.5,3,0)? 
leader's  head  at  (17.5,3,0)? 

arrowhead  the  IGES -defined  integral  sign  type? 
arrowhead  height  0.1  inches? 
arrowhead  width  0.1  inches? 


leader's  tail  at  (20.5,3,0)? 
leader's  head  at  (19.5,3,0)? 

arrowhead  the  IGES-defined  open  triangle  type? 
arrowhead  height  0.15  inches? 
arrowhead  width  0.05  inches? 


a)  Are  there  two  points  present:  one  at  (1.5, 0.5,0)  and 
one  at  (2 . 5, 0 . 5, 0) ? 

b)  Is  the  space  between  these  two  points  dimensioned  with 
a  linear  dimension? 

c)  Is  the  linear  dimension  composed  of  two  witness  lines, 
two  leader  arrows,  and  a  text  block? 

d)  Do  the  two  witness  lines,  two  leaders,  and  text  block 
act  as  a  single  entity  (selectable  by  one  touch) ? 

e)  Does  the  text  say  "1.000"? 

f)  Is  the  lower  left  corner  of  the  text  block 
approximately  at  (1.64,1.17,0)? 

g)  Is  the  text  height  0.156  inches? 
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h)  Are  the  arrowheads  of  the  IGES-defined  triangle  type? 

_  i)  Do  both  arrows  point  toward  the  text  from  the  outside 

of  the  witness  lines? 

218) 

_  a)  Are  there  two  points  present:  one  at  (3. 5, 0.5,0)  and 

one  at  (4.25,0.5,0)? 

b)  Is  the  right  point  ordinately  dimensioned  from  the  left 
point? 

c)  Is  the  ordinate  dimension  composed  of  two  leaders  and 
two  text  blocks? 

_  d)  Do  the  two  leaders  and  two  text  blocks  act  as  a  single 

entity  (selectable  by  one  touch) ? 

e)  Does  the  text  above  the  left  point  say  ".000"? 

f)  Does  the  text  above  the  right  point  say  ".750"? 

g)  Is  the  lower  left  corner  of  the  left  text  block  before 
rotation  approximately  at  (3.58,1.19,0)? 

h)  Is  the  lower  left  corner  of  the  right  text  block  before 
rotation  approximately  at  (4.33,1.19,0)? 

_  i)  Is  the  text  height  0.156  inches? 

_  j)  Are  there  no  arrowheads  on  the  leaders? 

k)  Do  the  leaders  extend  from  locations  just  above  the 
points  to  the  text  blocks? 

220) 

_  a)  Is  there  a  point  present  at  (6, 0.5,0)? 

b)  Is  this  point  dimensioned? 

c)  Is  the  point  dimension  composed  of  one  leader,  one 
circle,  and  one  text  block? 

d)  Do  the  leader,  circle,  and  text  block  act  as  a  single 
entity  (selectable  by  one  touch) ? 

_  e)  Does  the  text  say  ".000"? 

_  f)  is  the  lower  left  corner  of  the  text  block 

approximately  at  (5.73,1.33,0)? 

_  g)  Is  the  text  height  0.156  inches? 

_  h)  Is  there  no  arrowhead  on  the  leader? 

i)  Is  the  text  surrounded  by  a  circle? 

j)  Does  the  leader  extend  from  a  location  just  above  the 
point  to  the  bottom  of  the  circle? 

222) 

a)  Is  a  circular  arc  present  centered  at  (7.25,0.5,0)  with 
a  radius  of  0.5  inches  and  traced  out  from  0  to  90 
degrees  counterclockwise? 

b)  Is  this  arc  dimensioned  with  a  radius  dimension? 

_  c)  Is  this  radius  dimension  composed  of  a  leader  and  a 

text  block? 

d)  Do  the  leader  and  the  text  block  act  as  a  single  entity 
(selectable  by  one  touch) ? 

_  d)  Does  the  text  block  say  "R  .500"? 

e)  Is  the  lower  left  corner  of  the  text  block  at 
(7.85,1.42,0) ? 

_  f)  Is  the  text  height  0.156  inches? 

_  g)  is  the  leader  a  two- segmented  leader? 
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h)  Is  the  arrowhead  of  the  IGES- defined  triangle  type? 

_  i)  Does  the  arrowhead  point  toward  the  outside  of  the  arc? 

228  Form  0) 

a)  Is  a  diamond  shaped  closed  figure  present? 

b)  Does  a  line  horizontally  cut  in  half  this  diamond 
shaped  figure? 

c)  Does  a  piece  of  text  saying  "AB"  occupy  the  lower  half 
of  this  diamond  shaped  figure? 

d)  Do  the  closed  figure,  line,  and  text  block  act  as  a 

“  single  general  symbol  (all  three  entities  selectable  by 

one  touch) ? 

e)  Is  the  lower  left  corner  of  the  text  block  at 
(9.875,0.75,0) ? 

_  f)  is  the  text  height  0.156  inches? 

228  Form  1) 

a)  Is  a  rectangular  shaped  closed  figure  present? 

b)  Is  the  text  "-C-"  present  inside  of  the  rectangle? _ 

c)  Do  the  closed  figure  and  the  text  act  as  a  single  datum 
feature  symbol  (both  entities  selectable  by  one  touch) ? 

d)  Is  the  lower  left  corner  of  the  text  block  at 
(11.83,1.08,0)? 

_  e)  Is  the  text  height  0.156  inches? 

228  Form  2) 

a)  Is  a  circle  present? 

b)  Does  a  line  horizontally  cut  this  circle  in  half? 

c)  Does  the  text  "A2"  occupy  the  lower  half  of  this 

”  ~  circle? 

d)  Is  the  lower  left  corner  of  the  text  block  at 
(14.125,1,0) ? 

e)  Is  the  text  height  0.156  inches? 

f)  Does  an  arrow  point  from  the  lower  left  side  of  the 
circle  to  (13.625,0.625,0)? 

g)  Do  the  circle,  line,  text,  and  arrow  act  as  a  single 
target  symbol  (all  four  entities  selectable  by  one 
touch) ? 

228  Form  3) 

a)  Is  a  rectangular  frame  present? 

b)  Does  a  text  block  containing  a  perpendicular  symbol,  a 
frame  divider,  and  the  text  ".02"  occupy  the 
rectangular  frame? 

c)  Is  the  lower  left  corner  of  the  text  block  at 
(15.58,1.08,0)? 

d)  Is  the  text  height  0.156  inches? 

e)  Do  the  rectangle  and  text  act  as  a  single  feature 
control  frame  (selectable  by  one  touch) ? 

230) 

a)  Do  four  lines  form  a  square? 

b)  Is  the  square  crosshatched  with  solid  parallel  line 

~™  segments  from  edge  to  edge? 
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c)  Is  the  crosshatching  spacing  0.2  inches? 

_  d)  Is  the  crosshatching  angled  at  45  degrees? 

Grid  Lines) 

_  a)  Are  there  11  vertical  grid  lines? 

_  b)  Are  there  9  horizontal  grid  lines? 

Entity  Identifiers) 

Is  every  entity  identified  by  a  name  and  an  IGES  number 
”  placed  beneath  the  entity  within  the  grid  box? 

Title  Block) 

Does  the  title  block  in  the  lower  right  hand  grid  box 
say,  "CALS  TEST  NETWORK 

MIL-D-28000 
CLASS  II 

REFERENCE  DRAWING 
N- ENTITY"? 
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Incident  Report 
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Incident  Report 
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Incident  Report 
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Attachment  H 


L-bracket  Evaluation  Script 
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L- bracket  Evaluation  Script 


Answer  the  following  questions: 

Views) 

a)  Is  the  lower  left  corner  of  the  top  view  at  the  drawing 
location  (3,10)? 

_  b)  Is  the  lower  left  corner  of  the  front  view  at  the 

drawing  location  (3,3)? 

c)  Is  the  lower  left  corner  of  the  side  view  at  the 
drawing  location  (12,3)? 

d)  Is  the  lower  left  corner  of  the  isometric  view  at  the 
drawing  location  (12,10)? 

Dimensions) 

a)  Is  the  diameter  dimension  (<|>.500)  readable  and  does  it 
point  at  the  circle  on  the  top  view? 

b)  Is  the  radius  dimension  (R  .100)  readable  and  does  it 

'  point  at  the  fillet  on  the  front  view? 

_  c)  Is  the  linear  dimension  (2.000)  readable  and  does  it 

dimension  the  distance  between  the  circle  center  and 
the  left  side  of  the  1 -bracket  on  the  top  view? 

d)  Is  the  linear  dimension  (1.000)  readable  and  does  it 
dimension  the  width  of  the  1-bracket's  vertical  leg  on 
the  front  view? 

e)  Is  the  linear  dimension  (.750)  readable  and  does  it 

'  dimension  the  width  of  the  1-bracket’s  horizontal  leg 
on  the  front  view? 

Dashed  lines) 

a)  On  the  top  view,  are  the  two  horizontal  hidden  slot 
lines  dashed  that  are  labeled  "J"  on  the  A- sized,  L- 
bracket  plot  attached  to  this  script?  Do  the  lines 
have  0.1  inch  long  dashes  and  0.1  inch  long  spaces? 

b)  On  the  top  view,  are  the  remaining  three  hidden  slot 
lines  (labeled  by  "E+G"  and  "F")  dashed? 

c)  If  the  answer  to  a)  was  yes,  and  if  the  answer  to  b) 
was  no,  blank  the  whole  top  view  momentarily  to  clearly 
see  the  font  of  the  "E+G"  and  "F"  lines.  Are  they  now 
dashed? 

d)  On  the  front  view,  is  the  vertical  hidden  slot  line 
dashed?  Again,  if  the  answer  to  a)  was  yes,  blank  the 
front  view  to  clearly  see  the  font  of  this  line.  Is  it 
now  dashed? 

e)  On  the  front  view,  are  the  two  horizontal  hidden  slot 
lines  dashed.  Do  the  lines  have  0.1  inch  long  dashes 
and  0.1  inch  long  spaces?  If  they  are  not  dashed/ 
blank  the  whole  front  view  to  clearly  see  the  font  of 
these  lines.  Are  they  now  dashed? 

f)  On  the  front  view,  is  the  line  representing  the  left 
side  of  the  through-hole  dashed? 
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g)  On  the  front  view,  is  the  line  representing  the  right 
side  of  the  through-hole  dashed?  If  not,  blank  the 
view  to  clearly  see  the  line  font. 

h)  On  the  side  view,  are  both  lines  representing  both 
sides  of  the  through -hole  dashed? 

Sub figure) 

a)  Does  the  lower  slot  act  as  a  subfigure  (e.g.  selectable 
by  one  touch) ? 

_  b)  Is  the  subfigure  named  "SUBFIG"? 

Color) 

a)  Is  the  crosshatching  close  to  the  color  of  magenta? 

b)  Are  all  the  dimensions  yellow? 

c)  Are  the  two  circles  and  the  line  which  comprise  the 
~  through-hole  magenta  in  the  isometric  view? 

d)  Are  the  two  circles  and  the  line  which  comprise  the 
through-hole  green  in  the  top  view? 

e)  Are  the  rest  of  the  entities  the  default  color  of  the 
system? 

Ordered  group) 

Does  the  upper  slot  act  as  an  ordered  group  (e.g.  the 
entire  group  selectable  by  one  touch) ? 

Crosshatching) 

Did  crosshatching  appear  on  the  vertical  leg  of  the  1- 
bracket  to  depict  the  exposed  interior  of  the  1- 
bracket? 

Centerlines) 

a)  Did  a  crosshair  (one  horizontal  and  one  vertical 

“  centerline)  appear  on  the  circle  in  the  top  view? 

b)  Does  this  crosshair  act  as  a  single  entity? 

_  c)  Did  a  centerline  appear  on  the  front  view  to  depict  the 

center  of  the  through- hole? 

_  d)  Did  a  centerline  appear  on  the  side  view  to  depict  the 

center  of  the  through-hole? 

Level  definitions) 

a)  Are  all  the  model  entities  on  level  one? 

b)  Are  all  the  dimension  entities  on  level  two? 

c)  Are  all  the  other  detailing  entities  (all  dashed  lines, 
crosshatching,  centerlines,  the  spline,  border  lines, 
title  block  lines,  and  the  title  block  text)  on  level 
three? 

d)  Is  the  lower  slot  (subfigure)  on  level  four? 

_  e)  Is  the  definition  of  the  levels  apparent? 

Views  visible) 

_  a)  Is  the  cut-out  pointed  to  by  "I"  really  cut  out  as 

shown  on  the  plot? 
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Spline) 

_  Did  the  parametric  spline  appear  properly  on  the  front 

view  exposing  the  interior  of  the  1 -bracket? 

Line  widening) 

_  a)  Is  the  line  connecting  the  two  slots  widened? 

_  b)  Is  it  widened  to  0.1  inch? 

_  c)  Does  the  widened  line  have  squared  corners? 

_  d)  Does  the  widened  line  not  extent  beyond  the  bottom  line 

of  the  top  slot  and  the  top  line  of  the  bottom  slot? 

Border) 

_  a)  Did  the  four  lines  bordering  the  drawing  appear? 

_  b)  Did  the  two  lines  bordering  the  title  block  appear? 

Title  block) 

Did  the  title  block  appear  as  centered  text  and  read 
"CALS  TEST  NETWORK 
MIL-D-28000 
CLASS  II 

REFERENCE  DRAWING 
L- BRACKET"? 

Drawing) 

_  a)  Is  the  drawing  named  "LBRACKT" ? 

_  b)  Are  the  drawing  units  in  inches? 

_  c)  Is  the  drawing  C- sized? 

General) 

Does  the  drawing  look  generally  similar  to  the  provided 
L-bracket  reference  drawing  plot? 
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Attachment  I 

N- entity  IGES  File  Printout 
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Attachment  K 

N- entity  Entity  Listing  and  Count 
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N-ENTITY 


r 

NAME 

TYP 

FORM 

1 

COUNT 

NULL  ENTITY 

0 

0 

19b 

CIRCULAR  ARC 

100 

0 

19 

COMPOSITE  CURVE 

102 

0 

2 

CONIC  ARC 

104 

0 

i 

ELLIPSE 

104 

1 

i 

hyperbola 

104 

2 

1 

PARABOLA 

104 

3 

1 

COORDINATE  PAIRS 

106 

ii 

3 

COORDINATE  TRIPLES 

106 

12 

1 

CENTERLINE 

106 

20 

1 

CENTERLINE 

106 

21 

1 

SECTION  {FORM  31) 

106 

31 

1 

SECTION  (FORM  32) 

106 

32 

1 

SECTION  (FORM  33) 

106 

33 

1 

SECTION  (FORM  34) 

106 

34 

1 

SECTION  (FORM  35) 

106 

35 

i 

SECTION  (FORM  36) 

106 

Jh 

1 

SECTION  (FORM  37) 

106 

37 

i 

SECTION  (FORM  38) 

106 

38 

i 

WITNESS  LINE 

106 

40 

6 

SIMPLE  CLOSED  AREA 

106 

6  3 

4 

PLANE  (CLIPPING  BOX) 

108 

0 

8 

PLANE  (POSITIV) 

108 

1 

1 

LINE  * 

110 

0 

74 

PARAMETRIC  SPLINE 

112 

0 

13 

PARAMETRIC  SPLINE  SURFACE 

114 

0 

3 

POINT 

116 

0 

12 

RULED  SURFACE 

118 

0 

3 

RULED  SURFACE  (PARAMETRIC) 

118 

1 

1 

SURFACE  OF  REVOLUTION 

120 

0 

| 

1 

TABULATED  CYLINDER 

122 

0 

1 

TRANSFORMATION  MATRIX 

124 

0 

8 

TRANSFORMATION  MATRIX 

124 

1 

1 

RATIONAL  B-SPLINE 

126 

0 

7 

RATIONAL  B-SPLINE  SURFACE 

128 

0 

1 

RAT  B-SPLINE  SURF  (CIRC  CYL) 

128 

2 

1 

RAT  B-SPLINE  SURF  (CONE) 

128 

3 

1 

RAT  B-SPLINE  SURF  (SPHERE) 

128 

4 

1 

RAT  B-SPLINE  SURF  (TORUS) 

128 

5 

1 

RAT  B-SPLINE  SURF  (QUADRIC) 

128 

9 

1 

OFFSET  CURVE 

130 

0 

1 

OFFSET  SURFACE 

140 

0 

1 

CURVE  ON  A  PARAM.  SURFACE 

142 

0 

2 

TRIMMED  SURFACE 

144 

0 

1 

ANGULAR  DIMENSION 

202 

0 

1 

DIAMETER  DIMENSION 

206 

0 

1 

GENERAL  LABEL 

210 

0 

1 

GENERAL  NOTE 

212 

0 

96 

GENERAL  NOTE  (DUAL  STACKS) 

212 

1 

1 

GENERAL  NOTE  (IMBEDDED  FONT) 

212 

2 

1 

GENERAL  NOTE  (SUPERSCRIPT) 

212 

3 

1 

GENERAL  NOTE  (SUBSCRIPT) 

212 

4 

-  - 

H 
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GENERAL  NOTE  ( SUPER/SUBSCR . ) 
GENERAL  NOTE  (STACK; LEFT) 
GENERAL  NOTE  ( STACK; CENTER) 
GENERAL  NOTE  ( STACK; RIGHT) 
GENERAL  NOTE  (SIMPLE  FRACT.) 
GENERAL  NOTE  (DUAL  FRACTION) 
GENERAL  NOTE  ( IMBED . ; FRACT . ) 
GENERAL  NOTE  ( SUP /SUB ; FRACT) 
LEADER  (WEDGE) 

LEADER  (TRIANGLE) 

LEADER  (FILLED  TRIANGLE) 
LEADER  (NO  ARROWHEAD) 

LEADER  (CIRCLE) 

LEADER  (FILLED  CIRCLE) 

LEADER  (RECTANGLE) 

LEADER  (FILLED  RECTANGLE) 
LEADER  (SLASH) 

LEADER  (INTEGRAL  SIGN) 

LEADER  (OPEN  TRIANLE) 

LINEAR  DIMENSION 

ORDINATE  DIMENSION 

POINT  DIMENSION 

RADIUS  DIMENSION  (SINGLE) 

GENERAL  SYMBOL 

GENERAL  SYMBOL  (DATUM  FEA. ) 

GENERAL  SYMBOL  (DATUM  TAR. ) 

GENERAL  SYMBOL  (FEA.CONTR. ) 

SECTIONED  AREA 

SUBFIGURE  DEFINITION 

DRAWING 

NAME 

DRAWING  SIZE 
DRAWING  UNITS 

SINGULAR  SUBFIGURE  INSTANCE 
VIEW 


(DATUM  FEA. ) 
(DATUM  TAR. ) 
(FEA.CONTR.) 


Attachment  L 

L-bracket  Entity  Listing  and  Count 
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L-BRACKET 


NAME 

COUNT 

NULL  ENTITY 

0 

■ 

35 

CIRCULAR  ARC 

100 

1 

12 

CENTERLINE 

106 

S 

2 

CENTERLINE 

106 

1 

1 

SECTION  (FORM  31) 

106 

1 

WITNESS  LINE 

106 

6 

PLANE  (CLIPPING  BOX) 

108 

0 

16 

LINE 

110 

■ 

58 

PARAMETRIC  SPLINE 

112 

1 

TRANSFORMATION  MATRIX 

124 

6 

DIAMETER  DIMENSION 

206 

1 

1 

GENERAL  NOTE 

212 

1 

6 

LEADER  (TRIANGLE) 

214 

2 

8 

LINEAR  DIMENSION 

216 

M 

3 

RADIUS  DIMENSION  (SINGLE) 

222 

■ 

1 

LINE  FONT  DEFINITION 

304 

■9 

1 

LINE  FONT  DEFINITION 

304 

2 

1 

SUBFIGURE  DEFINITION 

308 

2 

COLOUR  DEFINITION 

314 

1 

VIEWS  VISIBLE 

402 

2 

VIEWS  VISIBLE,  COLOUR 

402 

1 

ORDERED  GROUP  WITHOUT  BACKP . 

402 

15 

1 

DRAWING 

404 

0 

1 

DEFINITION  LEVEL 

406 

1 

1 

LEVEL  FUNCTION 

406 

3 

4 

LINE  WIDENING 

406 

5 

1 

NAME 

406 

15 

5 

DRAWING  SIZE 

406 

16 

1 

DRAWING  UNITS 

406 

m a 

1 

SINGULAR  SUBFIGURE  INSTANCE 

408 

mm 

1 

VIEW 

410 

■i 

4 

1 

1  0  T 

A  L 

185 
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Attachment  M 

IGES  Test  Platform:  Hardware/Software  Descriptions 
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IGES  Test  Platform:  Hardware/Software  Descriptions 


1.0  Introduction 

The  CALS  Test  Network  IGES  Test  Platform  located  at  the  Lawrence 
Livermore  National  Laboratory  is  comprehensive.  The  CTN  IGES 
analyst  has  access  to  mainframe  and  personal  computer  CAD 
systems,  IGES  analyzers,  MIL-STD-1840A  analyzers,  and  more. _  The 
following  paragraphs  discuss  the  hardware  and  software  utilized 
on  the  CTN  IGES  Test  Platform. 

2 . 0  Hardware 

2.1  MicroVAX  Platform 

The  primary  test  hardware,  running  the  analyzation  software,  is  a 
DEC  Microvax  II  computer.  It  operates  VMS  and  is  equipped  with  8 
MB  of  RAM  memory,  a  159  MB  hard  drive,  and  a  VT320  console 
terminal.  A  Tektronix  Model  4207  graphics  terminal  allows 
graphic  display.  A  Purtek  magnetic  tape  drive  allows  the 
transfer  of  files  to  and  from  9 -track  tapes  at  800,  1600,  3200,- 
or  6250  bits  per  inch  densities. 

2.2  Personal  Computer  Platform 

The  personal  computer  platform,  for  running  editors  and  PC-based 
CAD  systems,  is  a  COMPAQ  Deskpro  386  computer.  It  operates  DOS 
at  16  MHz  speed  and  is  equipped  with  4  MB  of  RAM,  a  40  MB  hard 
disk,  and  a  80387-16  MHZ  math  co-processor.  The  terminal  is  a 
Wyse  700,  15  inch  monochrome  monitor  with  a  1200  x  800  resolution 
graphics  card.  The  digitizer  is  a  12  x  12  inch  IS/ONE  tablet 
manufactured  by  KURTA.  This  computer  utilizes  a  NEC  Pinwriter  P6 
dot  matrix  printer  and  a  Hewlett-Packard  Laserjet  Plus. 

2.3  Plotter 

Both  the  MicroVAX  II  and  the  COMPAQ  Deskpro  386  drive  a  Houston 
Instruments  Model  #DMP62  Plotter  which  is  capable  of  plotting  A- 
through  E- sized  drawings. 

2.4  Mainframe  CAD  System 

The  CTN  IGES  Testing  Project  has  access  to  a  Computervision. CGOS 
200  mainframe  computer.  It  is  equipped  with  9  color  Instaview 
work  platforms  with  l  MB  of  RAM  allotted  to  each,  3  alpha-numeric 
terminals,  and  9  300  MB  disk  drives  for  data  storage. 


3.0  Software 

3.1  MIL -STD- 1840A  Tape  Reading /Analyzation  and  Writing 
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Tools 


The  CTN  has  developed  software  to  read/analyze  and  write  an  1840A 
standard  9 -track  tape.  Both  pieces  of  software  run  on  the 
Microvax  II  computer  of  the  CTN  IGES  Test  Platform.  The  1840A 
tape  reading/analyzation  tool  mounts  the  tape;  copies  the  files; 
and  analyzes  the  1840A  tape  formats,  declaration  files,  and 
header  fields.  The  writing  tool  prompts  one  to  fill  in  the  1840A 
declaration  and  header  field  information,  collects  and  merges  the 
necessary  files,  and  then  copies  them  to  a  properly  formatted 
1840A  standard  tape.  Both  software  packages  are  available  to  all 
CTN  members. 

3.2  Parser/Verify  and  View 

The  MicroVAX  II  supports  the  IGES  Data  Analysis  Company 
Parser/Verify  and  View  Software.  The  Parser/Verify  programs  read 
IGES  formatted  data  files  and  generate  reports  on  the  IGES  files' 
levels  of  compliance  to  the  current  standard.  The  programs 
themselves  are  easy  to  run  and  the  output  is  useful  and 
understandable,  although  most,  but  not  all,  of  IGES  errors  are 
flagged.  The  View  program  allows  users  to  directly  view  the 
graphic  representation  of  an  IGES  file.  Users  can  view  an  IGES 
file  on  the  graphics  terminal  and/or  reproduce  it  on  a  plotter. 
Here  again,  most,  but  not  all,  of  the  IGES  entities  are  displayed 
for  viewing. 

3.3  IGES  Model  Testing  System 

The  MicroVAX  II  also  supports  the  IGES  Model  Testing  Software 
( IMTES )  Version  4.1  by  R.  Glatz.  This  software  contains  a  very 
thorough  IGES  compliance  analyzer  and  one  of  the  few  that  checks 
for  compliance  to  the  MIL-D-28000  subsets.  Also  encompassed  xn 
this  software  is  a  program  which  compares  a  test  pre-processed 
IGES  file  to  a  reference  IGES  file  and  reports  differences  in  the 
resulting  models.  To  debug  any  problems  in  an  IGES  file,  the 
software  package  also  provides  a  debugger. 

3.4  PC  CAD  Programs 

The  personal  computer  runs  CAD  software.  The  two  CAD  packages 
currently  operating  on  the  system  are  AutoCAD  Revision  10  by 
Autodesk  and  CADKEY  Revision  3.02  by  Micro  Control  Systems,  Inc. 
These  are  used  for  experimental  CAD  designing  and  IGES 
processing. 

3 . 5  Editors 

The  personal  computer  runs  IGES  EDITOR,  a  public  domain  program 
written  by  the  National  Institute  for  Standards  and  Technology  to 
help  edit  IGES  files  and  resequence  start  sections.  Large 
editing  of  IGES  files  (like  that  undertaken  to  produce  the  CTN 
Reference  Files)  is  accomplished  using  Microsoft  Word  V.  4.0  on 
the  PC  and/or  EDT  on  the  MicroVAX  II. 


3.6  Mainframe  CAD  Program 


The  mainframe  CAD  system  that  the  CALS  Test  Network  utilizes 
operates  the  Computervision  CADDS  4X  Revision  5.00-E  software 
package.  It  allows  more  powerful/complete  modelling  and 
processing  of  IGES  files. 


4.0  Conclusion 

A  complete  IGES  testing  platform  requires  not  only  reliable 
hardware  and  software,  but  also  competent  analysts.  The  CALS 
Test  Network  IGES  Test  Platform  at  the  Lawrence  Livermore 
National  Laboratory  is  doing  its  best  to  boast  all  three. 


